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rT HE Waterproof Quality Of Schierens | 
DUXBAK Belting And What It Means 


To Belt Users 


It means more power from the fuel 
burned 

It means an even length of belts in all 
weathers and climates 

It means greater value through its extreme 
lasting quality. 

It means that acid and other fumes have 
no bad effect on ‘‘Duxbak ” 

It means that the quality ts so untformly 
superior that Schieren can give the broadest 
kind of a guarantee 
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Send for price 
lst and our ctr- 
cular matter ; both 
are part of our 
selling plan. 





NEW YORK, 69 Cliff St 


CHICAGO, 84-86-88 Franklin St. 

BOSTON, 641-643 Atlantic Ave., Opp. South Station 
PHILADELPHIA, 226 South 34 St. 
PITTSBURG, 205 Wood St : 


; 
: 
fl DENVER, 1752 Arapahoe St. 
| ,/ Fe Tanners BROOKLYN, N Y., Cor 13th St. and 3d Ave 
HAMBURG, GERMANY, Auf dem Sande 1 
Belt Manufacturers 


OAK LEATHER TANNERIES, Bristol, Tenn i 
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The Tube Cleaner 


‘That Cleans 
The Tubes Clean 














If you knew the tremendous differ- 
ence in steaming capacity, in wear and 
tear, in the annual coal bills between a 
near clean and a thoroughly clean boiler, 
you wouldn’t be so indifferent in the se- 
lection of the means you 
use for combating scale. 


Now here’s a tube cleaner that has made an en- YS SY lwo’ |S 
viable record as a scale remover—for water 
tube as well as tubular boilers. 
It removes scale by vibration and takes off 
the scale clear down to the metal—io to 30 
tubes an hour. 
In speaking of its work in a tubular boiler 
one user writes: ‘‘The scale rattled off the tubes 
like hickory nuts after a frost.” 
Another writer, speaking of its work in « 
water tube boiler, says: ‘‘We have been ,e- 
moving scale 4" thick that our Turbine Cleaners could not loosen at all.” 
Over and over again this tuhe cleaner— 


The Dean removing scale from the tube of a 
water tube boiler 






















The Dean removing scale from the tube of a 
return tubular boiler 


The Dean Boiler Tube Cleaner 


—has removed from 200 to 800 pounds of scale from a_ boiler 
thought to be clean, and has paid for itself in one cleaning. 

Yes, there’s abundant reason why you should know this cleaner— 
this fuel saver, labor saver, money saver. 

And we want you to. 

Read our free trial offer and just remember that you get the 
lion’s share of the advantages—and we take the risks. 


Write for booklet 130 


The Wm. B. Pierce Co. 


Jewett Building Buffalo, N. Y. 
Chicago Office: 1201 Monadnock Building 


Free Trial Offer 


We will loan you a 
Dean for free trial in 
one boiler. 








We want you to see 
the superiority of the 
Dean-way of remov- 
ing scale. 





You may return it 
at our expense after 
trial if you think you 
can afford to get along 
with the old-way. 
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WELL KNOWN engineer recently made 
the statement that he secured his first 
position as chief because he had formed 

the habit of doing his work right. 

He had been an erecting man for an 
engine company, and was one of half a dozen 
men sent to make a new engine run satisfac- 
torily. Five of them simply expressed their 
opinion as to the cause of the trouble and 
went away. This engineer used common sense, 
took off his coat and fixed the engine by 
making proper adjustments. 

He did not know that an impression 
had been made with the head of the steam 
plant, but two years later, when he had for- 
gotten the incident, he was offered the posi- 
tion of chief engineer of the very same plant 
where he had been sent to fix the engine. 

The biblical maxim about casting bread 
upon the water and its return after many 
days worked out in this case. It usually does, 
and this man’s experience is evidence that 
when a piece of work is to be done, it pays 
to do it the very bést one knows how. 

Some engineers are born, others are made 
and a whole lot are misfits. 

Some engineers 
pride themselves on 
the appearance of 
their steam plant, 
and take as much ‘ . 


care of their engines TW 
as if they were living AW) SQ 
things. Others, ce || ee 
irom lack of ambi- S 

tion, or because they 7 

have never learned iy 

to do things right, oo 

misuse everything i 





under their care, and 
do so with apparent 
relish. Imagine a 
big, strong, bare- 


armed engineer taking a delicate steam gage 
and pounding the pointer in place on the spin- 
dle with a heavy hammer. It has been done. 

Imagine this same individual, in an at- 
tempt to remove a cylinder head, gripping a 
cold chisel in one hand and a small-sized sledge 
hammer in the other and mauling with main 
strength until the heavy head is forced from 
the cylinder. 

Such practice is enough to make a real 
engineer grind his teeth and protest against 
such methods of treating power-plant appara- 
tus. Doing work in this way is often the 
direct reason why certain engineers are never 
given the opportunity of taking charge of a 
better plant than the one they have been 
operating for years. 

No sane man expects to obtain something 
for nothing, and if a return is desired an 
investment must be made. 

On the part of the engineer this means 
an intelligent understanding of steam engi- 
neering and the gumption to do the work 
around the plant in a workmanlike manner. 

A pig will never be invited into the parlor, 
a common laborer will never be offered work 
as a skilled toolmak- 
er, and an engineer 
using sledge-hammer 
methods cannot ex- 
pect that an opening 
in some new, upto- 











date power plant is 
awaiting his coming. 

A position of 
this kind demands a 
real engineer. Such 
a man is easily rec- 
ognized by his meth 
ods and the results 
he obtains in the 
— plant. 
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Boilers and Piping of Wieboldt BIrdg 


A new plant which has lately been in- 
Stalled for W. A. Wieboldt & Co., of 
Chicago, contains some features deserv- 
ing of attention. The boiler room con- 
tains four Kroeschell 72-inch by 18-foot 
horizontal, return-tubular boilers, ar- 
ranged in two batteries, as shown in Fig. 
1, and fitted with Green chain-grate 
stokers. Owing to the fact that the 
sewer level at this point is close to the 
surface, severe restrictions as to the 
amount of headroom were imposed. The 
ordinary setting, which requires consid- 
erable excavation, was not desirable, not 
only because of its first expense, but 
also because of the continued expense 
for pumping into the sewer. Therefore 





By Osborn Monnett 








The main points of inter- 
est in this small plant of a 
Chicago department store 
are the bowler setting, which 
was specially designed for 
restricted head room, and 
the prping layout. 




















valves are open. 
piping is shown in Fig. 3. 


A portion of the main 


The nonreturn valves connect with 











Fis, 1. 


the stokers were equipped with ash drags, 
as shown in Fig. 2, by which the ashes 
are pushed from the rear of the ashpit 
to a shallow pit at the front. The drag 
is composed of angle-iron sections at- 
tached to a chain operating over two 
sprockets which are driven from the 
stoker lineshaft through a ratchet ar- 
rangement keyed to the front drag shaft. 

The system of piping is unique, and 
has been found very satisfactory. It 
conforms to the standard practice of W. 
L. Fergus & Co., the consulting engineers 
who laid out the new installation, and 
consists chiefly of a number of small 
headers and large receiver-separators, 
the latter located at the engine throttles 
and designed to furnish a reserve steam 
capacity to draw upon when the steam 


FRONTS OF BOILERS 





long-radius bends which terminate in a4 
manifold located between the two bat- 
teries of boilers. At this manifold are 
located the boiler stop valves, all of which 
can be manipulated from this point by 
the operator, standing on a platform pro- 
vided for the purpose. From the mani- 
fold a 6-inch straight header extends di- 
rectly to the engine room, where branches 
are provided to distribute the live steam 
to the engines. 

In the engine room there are three 
direct-connected Ball & Wood units, one 
of 50, one of 150 and one of 200 kilo- 
watts capacity. Directly over each 
throttle is located a Cochrane receiver- 
separator of unusually large capacity 
for the size of engine. In the case of 
the 200-kilowatt unit a steam connection 
8 inches in diameter is provided at the 
throttle, although the. main steam line 
to this unit is only 4 inches in diameter. 
The steam line to the 150-kilowatt unit 
is 3 inches in diameter, the separator 30 
inches in diameter and the throttle-valve 
connection as provided on the engine is 
7 inches. Fig. 4 is a striking illustration 
of the comparative sizes of piping and 
separators. Another important feature is 
the use of an angle throttle valve, which 
affords a more direct passage for the 
steam. 

The advantages claimed for this sys- 
tem of piping are lower first cost, greater 
safety, less maintenance cost for bolts 
and gaskets, reduced radiation, less sur- 
face exposed to the steam and conse- 
quent minimum condensation, avoidance 
of dangerous pulsations in the header 
over the boilers, as is sometimes found 
in ordinary layouts, and lower maximuin 
velocity of the steam than in standard 
practice. It is claimed that a steady, con- 
stant flow of steam from the boilers to 
the separators is realized, which takes up 
any unevenness in the demand for steam 
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to the engines. No drain is used on the 
header system, as it is contended that 
condensation will cause the least trouble 
at the separator, where the steam is com- 
paratively at rest, and the water will 
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where the railroad monument now stands. 
The “John Bull” was in continuous ser- 
vice from 1831 to 1865, during which 
time it was altered and added to. It was 
exhibited at the centennial exposition in 
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cylinders, 9x20 inches; the driving 
wheels, 4 feet 6 inches in diameter, with 
locust spokes, cast-iron hubs, with tires 
ef wrought iron shrunk on; the flanges, 
1% inches deep; 62 flues, 7 feet 6 inches 
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naturally gravitate to the bottom, where 
it is easily removed. 

Fig. 5 shows an indicator diagram 
taken on one of the engines running 
under full load, and serves as an indi- 
cation of how well the system is work- 
ing out. 








The Oldest Complete Loco- 
motive in America 


At the National Museum in Washing- 
ton, is exhibited the locomotive ‘John 
Bull,” No. 1 of the Camden & Amboy 
Railroad Company, which was built by 
George Stephenson & Son at Newcastle- 
on-Tyne in 1830-31 and shipped from 





Fic. 5. DiaAGRAMS SHOWING EFFECT OF 
STEAM RECEIVERS 


Liverpool on July 14, 1831, on the ship 
“Allegheny,” bound for Philadelphia. On 
November 12, 1831, in the presence of 
members of the New Jersey legislature, 
with Isaac Dripps acting as engineer, 
and a train with two cars, this locomotive 
made the first movement by steam in 
the State of New Jersey, at Bordentown, 
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Two 72x18 Horizontal 
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Fic. 3. LAYyouT oF MAIN STEAM PIPING 


1876 and at the exhibition of railway ap- 
pliances in Chicago in 1883. It was 
placed in the United States National 
Museum in 1883 and remained there 
until 1893, when on April 17 to 22 it was 
run under steam from New York to the 
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long, 2 inches in diameter; furnace, 3 
feet 7 inches by 3 feet 2 inches high; 
steam ports, 14%x6'% inches; exhaust 
ports, 1%4x6% inches; throw of the ec- 
centric, 34% inches; grate surface, 1008 
square feet; fire-box surface, 36 square 














Fic. 4. ENGINE Room, SHOWING LARGE RECEIVERS 


World’s Columbian Exposition, where, for 
a time, it made daily trips on the ex- 
position tracks. In December, 1893, it 
was returned to Washington, having made 
the last trip under steam on the thirteenth 
of that month. The original weight was 
22,425 pounds. The boiler was 13 feet 
long, 3 feet 6 inches in diameter; the 


feet; flue surface, 213 square feet. There 
is also exhibited in the same section one 
of the original driving wheels of the 
“De Witt Clinton.” 








One of the best preventatives of scale 
in a boiler is good circulation of the wa- 
ter contained within. 
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Design of Steam Power Plants 


In aiming for economy of fuel the 
whole equipment of boilers, engines, con- 
densers, pumps, heaters, piping, etc., 
must be considered individually and col- 
lectively. An inefficient boiler will coun- 
teract the virtues of a good engine, and 
likewise an engine extravagant in steam 
may render useless the economy obtained 
with a good boiler. 


SELECTION OF THE BOILERS 


Before the plans for the boiler house 
are completed, the type of boiler to be 
used should first be decided upon and 
its exact dimensions and setting obtained 
from the manufacturer. 

As the efficiency of a steam-power 
plant, both thermally and commercially, 
depends primarily upon the boiler in- 
stallation, it is evident that the selection 
of proper boilers is of utmost importance. 
A well selected boiler may give fairly 
economical results even when poorly in- 
stalled, but a type of boiler entirely 
unfitted for the duty imposed upon it may 
have the best setting and still not give 
good results. The first cost, though im- 
portant, should not be the first considera- 
tion in selecting any piece of apparatus 
for a power plant; selecting steam boil- 
ers wholly on account of their low first 
cost frequently means a sacrifice in effi- 
ciency and with it the profits on the in- 
vestment. If, on the other hand, boilers 
are selected with reference only to their 
thermal efficiency, the cost of the installa- 
tion may be prohibitive, and for this rea- 
son may forbid a decision wholly upon 
that basis. 


EVAPORATION 


The principal item affecting the cost of 
operation of a boiler is its evaporative 
efficiency, which should be a maximum 
at normal load in a well designed boiler. 
When forcing to a great extent, although 
the rate of evaporation is increased, the 
efficiency is lowered owing to a large 
proportion of the heat being wasted. 
Therefore, a boiler plant should be of 
ample capacity to carry the greatest 
steady loads without forcing. It is al- 
ways well to install one or more spare 
boilers, for use when any of the others 
are out of service for repairs or for 
cleaning. 

With most boilers the best efficiency 
under ordinary working conditions is ob- 
tained when evaporating about three 
pounds of water per hour, per square 
foot of heating surface, from and at 212 
degrees. This is equivalent to allowing 
nearly twelve square feet of heating sur- 
face per boiler horsepower. 

As the efficiency of the heating surface 
will be more or less impaired by the ac- 
cumulation of scale and soot, it is well 
to provice ample heating surface for the 
work to be done. This results in a saving 


By William F. Fischer 








Ina previous article under 
the above caption are taken 
up the location and type of 
plant, the building and the 
foundations. The present 
article deals with the selec- 
tion of borlers. 




















of fuel at ordinary rates of evaporation, 
and also makes it possible to run the 
boiler considerably above its rating and 
still maintain a fair efficiency. 

Most of the various types and grades 
of boilers on the market are capable of 
producing practically the same evapora- 
tion per pound of fuel fired, provided 
they are designed with the same ratio 
of heating to grate surface and are op- 
erated under exactly similar conditions. 
They differ, however, with respect to 
space occupied, weight, capacity, first 
cost and adaptability to particular condi- 
tions of operation. 


BoILER. HORSEPOWER 


Strictly speaking, there is no such 
thing as the horsepower of a steam 
boiler, for the power from the steam is 
developed in the engine, the boiler itself 
doing no work. This phrase was original- 
ly intended to mean that a boiler hav- 
ing a certain stated horsepower would 
furnish all the steam required to de- 
velop that amount of power in a given 
engine. According to the American So- 
ciety of Mechanical Engineers’ standard, 
a boiler to develop one horsepower must 
evaporate 30 pounds of water from a 
temperature of 100 degrees Fahrenheit 
into steam at 70 pounds gage. This is 
equivalent to evaporating 344 pounds 
of water from a temperature of 212 de- 
grees Fahrenheit into steam at atmos- 
pheric pressure, or “from and at 212 de- 
grees,” as it is called, which corresponds 
to 33,305 B.t.u. per hour. 

This measure of capacity is merely 
conventional, as one boiler horsepower 
will furnish sufficient steam to develop 
about three actual horsepower in the best 
compound-condensing engine, but only 
about one-half horsepower in a small 
noncondensing engine. 

The term “horsepower” should not be 
used when purchasing a boiler unless 
the amount of heating surface is also 
specified, as one bidder might offer a 
boiler with five square feet of heating 
surface per horsepower, and another with 
ten square feet. Both boilers would, be 
capable of the required evaporation, but 
the boiler having the smaller heating 
surface, although probably much the 


cheaper of the two, would do so only at 
an increased fuel consumption. 


WATER-TUBE VERSUS FIRE-TUBE BOILERS 


Engineers differ as to the design of 
boiler best suited to certain conditions. 
As experience has shown that boilers of 
the water-tube and the fire-tube types 
give equally good economy if well de- 
signed and operated under the same con- 
ditions, it is impossible to give any gen- 
eral rule as to which type should be 
given the preference. The principal con- 
siderations with which an engineer has 
to deal when selecting a type of boiler 
for a given plant are: The character of 
the fuel, the character of the feed water; 
the kind of service and safety, the avail- 
able floor space, the steam pressure to 
be carried, the expense of operation and 
maintenance, and the influence of the lo- 
cality. 

Water-tube boilers are usually em- 
ployed in medium- and large-sized cen- 
tral stations in high-pressure units of 
from 300 to 650 horsepower. Where the 
service is such that large quantities of 
steam are often wanted with but very 
little warning, water-tube boilers should 
elways be given the preference. This is 
because they contain relatively less water 
than the shell, or fire-tube, type; conse- 
quently steam can be raised in them 
within a shorter time. On account of 
the larger passage for the gases and the 
better circulation of water in contact with 
the heating surfaces, more water can be 
evaporated per square foot of heating 
surface in a water-tube boiler than in 
one having fire tubes, although, as before 
mentioned, the efficiency of the two types 
is about the same. On account of their 
lower first cost, return-tubular boilers are 
still used to a considerable extent in cen- 
tral-station work in preference to the 
water-tube type, but as the practice of 
such initial economy frequently proves 
to be the most expensive in the end, the 
consideration of low first cost should not 
be given too much weight. By this, how- 
ever, is not meant that the boiler of 
highest first cost is always the most eco- 
nomical one. Regarding repairs, the 
water-tube boiler is the more expensive 
if it is to be kept in first-class condition. 

Waters that abound in scale-forming 
matter warrant a decision in favor of 
the use of a boiler of the plain cylindrical 
or horizontal return-tubular types, be- 
cause of the comparative ease with which 
they can be cleaned at a minimum cost. 
Because of their ability to stand almost 
continual service with a minimum amount 
of overhauling, horizontal return-tubular 
boilers should be given the preference 
where the time allowable for repairing, 
cleaning and overhauling is limited. 

As to safety, water-tube boilers are 
generally accepted to be superior to those 
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of the fire-tube type. Therefore, in 
selecting the boilers for a building where 
a number of people are employed, or are 
likely to be gathered, the water-tube type 
should undoubtedly be given the prefer- 
cence, regardless of its additional first 
cost and cost of operation and main- 
tenance. 

Another important 
the selection of a steam boiler is 
the amount of space available. For 
shallow basements and out of the way 
corners, probably no boiler is as suit- 
able as the horizontal return-tubular, but 
where space is plentiful, other considera- 
tions may cause a different type of boiler 
to be selected. As return-tubular boil- 
ers are seldom made in sizes over 200 
horsepower, they should not be con- 
sidered for large units. 


consideration in 


VERTICAL BOILERS 


Where ground space is expensive and 
overhead room permits, vertical tubular 
boilers may be considered. As a rule, such 
boilers are rapid steamers and are com- 
paratively low in first cost. They have 
the disadvantages, however, of being in- 
accessible for thorough inspection and 
cleaning, have a considerably small steam 
space, resulting in excessive priming at 
heavy loads, and are poor in economy 
except at light loads, as the products of 
combustion escape at a high temperature 
on account of the shortness of the tubes. 
Another disadvantage of the vertical 
tubular boiler is its small water capa- 
city, which usually results in rapidly 
fluctuating steam pressures with varying 
demands for steam. 

Vertical fire-tube boilers are usually of 
small size, seldom being over 60 horse- 
power. An exception, however, is found 
in the Manning vertical fire-tube boiler, 
which is constructed in sizes up to 500 
horsepower, and suitable for steam pres- 
sures of 200 pounds or more. In sizes 
above 300 horsepower they are usually 
arranged with a brick furnace and may 
be equipped with mechanical stokers. As 
far as safety and efficiency are concerned, 
the Manning boiler ranks with any of the 
other first-class types. Vertical boilers 
are also made in the water-tube type, and 
in efficiency compare favorably with the 
horizontal water-tube boiler. 


AVAILABLE LABOR 


Another important consideration which 
should not be overlooked in selecting 
steam boilers is the class and amount of 
labor available to operate and take care 
of them. A plant in which there is only 
one attendant should, as a rule, never be 
equipped with water-tube boilers, as the 
attendant will not have sufficient time to 
care for them properly. 


GRATE SURFACE AND DRAFT 


The maximum evaporative capacity of 
a steam boiler is limited mainly by the 
amount of coal which can be burned up- 
On the grates. With sufficient draft a 
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good boiler can develop a horsepower 
upon one-half the surface ordinarily 
recommended. The item of grate surface 
is one of vital importance, and should 
conform to the demands imposed upon it 
by the particular grade of fuel to be used. 
Some coals, having less heating power 
per pound than others, cannot be burned 
at as high a rate of combustion on ac- 
count of their peculiar properties. There- 
fore, the grate surface depends chiefly 
upon the character of the coal and the 
rate of draft. With good coal low in 
ash, approximately equal results may be 
obtained with a large grate surface and 
light draft as with a small grate surface 
and strong draft, the total amount of coal 
burned per hour being the same in both 
cases. With good bituminous coal, low 
in ash, the best results are obtained with 
a strong draft and a high rate of com- 
bustion, provided the grate surfaces are 
cut down so that the total coal burned per 
hour is not too great for the capacity of 
the heating surface to absorb the heat 
produced. With coals high in ash, es- 
pecially if the ash is easily fusible, tend- 
ing to choke the grates, large grate sur- 
face and a low rate of combustion are 
required unless means, such as shaking 
or rocking grates, are provided to get rid 
of the ash as fast as it is made. The 
amount of grate surface required per 
horsepower under various conditions may 
be estimated from the accompanying 
table, which is taken from Kent’s “Me- 
chanical Engineers’ Pocketbook.” 
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boilers to operate with the desired over- 
load. Not less than one-third square 
foot of grate surface should be furnished 
per horsepower. 


BoILER EFFICIENCY AND HEATING 
SURFACE 


With the best types of boiler having 
the grate area and heating surfaces care- 
fully proportioned, an efficiency of 75 to 
80 per cent. is attainable with a clean 
boiler in exceptionally good condition and 
carefully managed. 

It is a general practice among manu- 
facturers to furnish about 11 to 12 square 
feet of heating surface for vertical fire- 
tube boilers and horizontal return-tubular 
boilers; ten to twelve square feet per 
horsepower for water-tube boilers; twelve 
to fourteen square feet for stationary lo- 
comotive boilers, and about eight square 
feet per horsepower for Scotch marine 
boilers. As this practice is not uniform, 
however, bids and contracts for boilers 
should always specify the amount of 
heating surface to be furnished. 








Boiler Inspector’s Fees 


J. J. Kelly, State boiler inspector for 
Allegheny county, Penn., whose office 
Governor Stuart recommended in his 
message to the legislature to be made a 
salaried one instead of being remunerated 
by fees, gave out recently, according to 
a newspaper report, some figures in re- 
lation to his office and its income, wherein 
he stated that the fees of his office would 








GRATE SURFACE PER HORSEPOWER. 
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This shows that a high-grade coal will 
permit of a more compact grate than a 
low-grade coal. When it is intended to 
burn a low-grade coal the grate should 
be made as ample as possible and if it 
is afterward desired to change to a coal 
of better grade, a portion of the grate 
may be bricked over, providing the draft, 
fuel or other conditions render it ad- 
visable. As a high rate of combustion 
is undoubtedly the best for many coals 
for the reason that the gases are much 
more thoroughly consumed when the fur- 
nace temperature is high, sufficient draft 
should be provided, either by a fan or 
chimney high enough to produce not only 
the proper rate of combustion for ordi- 
nary demands, but also to enable the 


approximate about $18,000 annually, out 
of which he has to pay aldermen’s fees 
incurred in collecting some of the moneys 
for inspection and the wages of five as- 
sistants for inspecting boilers as well as 
office rent and telephone bills. 

According to Mr. Kelly, there are less 
than 6000 boilers to inspect in the county, 
due to the fact that the gas and gasolene 
engines are used to such an extent that 
the number of boilers is decreasing, al- 
so that manufacturers are using fewer 
boilers but of greater horsepower. 

The development of the central power 
plant is replacing the numerous small 
boilers in public buildings, which Mr. 
Kelly asserts has cut down the fees of 
his office. 
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Experiences 


Engineers of stationary plants some- 
times think they have their share of 
trouble in keeping their plants in good 
operating condition, and they undoubtedly 
do have plenty of it at times; but, when 
it comes to having all kinds of trouble, 
and usually that of an unexpected char- 
acter, the engineers and mechanics of 
outside contracting plants, such as canal 
construction, mine development and other 
plants of this kind, often have diffi- 
culties which make the ordinary troubles 
of the stationary engineer appear com- 
paratively small. 

On works of this kind, good build- 
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Fic. 1. SECTION THROUGH REPAIRED 
PoRTION 


ings or foundations are not attempted, as 
the work is usually of a temporary char- 
acter and the machinery must be moved 
about frequently; consequently, the ma- 
chinery is operated under conditions 
which make accidents and breakdown 
much more liable to occur than in a plant 
which is installed to be operated perma- 
nently. On account of the nature of the 
work, it is often necessary for the boil- 
ers, engines and pumps to be placed in 
the bed of a stream and protected by a 
cofferdam, the water being pumped out 
continuously night and day, to prevent 
the works from being flooded. This makes 
quick action on the part of the men in 
charge necessary in case of a breakdown, 
especially if it happens to the pumping 
machinery. They must be resourceful, 
and quick to find a remedy for any emer- 
gency which may arise. 

While visiting plants of this kind in 
various parts of the country, the writer’s 
attention frequently has been called to 
tepairs that had been made to the ma- 
chinery, many of which would have done 
credit to the best equipped machine shop. 
In most cases the work had been done 
with whatever tools were available, and 
in the shortest possible time in order to 
get the machinery in service again. One 
example of a quick and effective repair 
was that made on a large centrifugal 
pump on a hydraulic dredge. It began to 
leak on one side of the rim, and upon 
examination it was found that the rim 
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on Construction 


By S. Kirlin 








| 4 ttention 1s called to the fact that 
on construction work the condi- 
tions are ojten such that when a 
breakdown occurs repatrs must be 
made immediately. With -the lom- 
ited facilities at hand the repairs 

often tax the ingenuity of the en- 
| gineering force. A few of such 
instances are cited. 




















was cracked and almost worn through 
for a distance of several feet. As there 
were no facilities at hand for patching 
it, the master mechanic decided to try 
repairing it with cement. Fig. 1, showing 
a cross-section of the pump, and Fig. 
2, which shows an elevation of the 
finished repair, give an idea of how the 
job was accomplished. A number of 
pieces of strap iron were cut to the proper 
length with holes drilled in the ends to 
fit over the studs which held the sides 
of the casing. These were bent over 


the rim and were allowed to stand out 
about 3 inches to form a reinforcement 
for the cement. A form was then made, 
and, after being placed over the rim of 





Fic. 2. ELEVATION OF REPAIRED PORTION 


the pump, was poured full of cement. As 
soon as this had set, the form was re- 
moved and the pump placed in service. 

Another interesting repair was that 
made on a broken eccentric rod of a high- 
speed engine which drove an air com- 





February 7, 1911. 


Work 


two men to work filing grooves on each 
side of the break, as shown in Fig. 3. A 
piece of pipe 10 inches long and about 
% inch larger in diameter than the 
rod was then slipped over it, the ends 
of the broken rod being butted together. 
The rod was then centered in the pipe, 
the ends of which were stopped with clay, 
and the pipe was poured full of babbitt. 
As the rod had not been changed from 
its original length, it was not necessary 
to reset the valve or to disturb any of 
the connections. The engine was run- 
ning again in less than an hour after the 
break had occurred. 

The master mechanic of a large con- 
tracting firm who had a reputation for 
making quick repairs in case of a break- 
down, was asked how it was that he was 
always ready with a remedy for all ac- 
cidents that occurred. He answered that 
he made it a point to study the construc- 
tion of every machine at the works, to 
ascertain just about what was most likely 
to break down, and to decide upon the 
method he would use to repair it in case 
it did let go. In this way he was pre- 
pared with the necessary material for 
making the repairs on breakdowns which 
were most likely to occur, and did not 
lose any time studying out a way to go 
at it. His system of being prepared for 
trouble before it occurred might be 
adopted by a great many others to good 
advantage. 


There is probably no place where it 
pays better for the companies to furnish 
their mechanics with plenty of good tools 
than on work of this kind. It is usually 
a long distance from any machine shop 
where repairs can be made, and delay 
in making repairs is often a serious mat- 
ter, as a small accident will frequently 
stop all work and possibly cause heavy 
damage by flooding work under way. 

The chief engineer of a construction 
company which was notoriously lax when 
it came to furnishing tools, remarked, 
that they had a sledge, a monkey-wrench 
and a screwdriver, and were supposed to 
repair everything from the Ingersoll air 
compressor down to the master me- 
chanic’s watch of the same make. 
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Fic. 3. SECTION THROUGH ROD AND BABBITT 


pressor. The compressor furnished air 
for operating a large number of drills, 
and as all work was stopped while the 
air pressure was off, it was up to the 
engineer to make a quick repair and get 
things running again. He at once put 


Hen Simpkins packed th’ piston rod uv 
his ingin tother day an’ sez he’ll bet thet 
he don’t hev ter pack it agin fer a year. 
Sed his darter hed jist graddiated frum 
th’ cookin’ school an’ he used sum Uv 
her doughnuts, ’stid uv ring packin’. 
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Boiler Thirty Years Old Explodes 


On the evening of January 14, while 
a committee of engineers in St. Joseph, 
Mo., were busily engaged in drafting a 
proposed law relative to the licensing of 
engineers and firemen and the inspec- 
tion of steam boilers throughout the 
State, the boiler of a small electric-light 
plant in the neighboring town of Rush- 
ville exploded. The fireman and his son, 
who had just dropped in to see his father, 
were instantly killed, and the entire plant 
was demolished. Fortunately the engi- 
weer, who was also the owner, had left 
the plant a few minutes before. If the 
explosion had occurred three-quarters of 
an hour later, it is probable that a dozen 
or more lives would have been lost, as it 
was customary for a number of the men 
and boys of the town to congregate 
around the plant every evening. 

The boiler was built in 1881 for a 
Kansas grist mill, and after twenty-four 
years of service was sold to a mill in 
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A 40-inch return-tubular 
boiler which had been in 
continuous service jor 
wenty-jour years in a grist 
mill, was taken out, left ex- 
posed to the weather for four 
installed 


in an electric-light plant 


years, and then 


where it operated for two 
years under a working pres- 


sure of 100 pounds. 























Rushville. The purchasers, after making 
a careful examination of the boiler, de- 
cided that it was not worth the expense 
of installing and therefore let it remain 
in the yard. After being exposed to the 
weather for four years it was installed in 
the electric-light plant where it had been 
in service for about two years when the 
explosion occurred. 

It was of the horizontal return-tubular 
type, 40 inches in diameter by 11 feet 
6 inches long, and had single-riveted lap 
joints. The shell, which originally had 
been %4 inch thick, was badly pitted on 
the inside and rusted away on the out- 
Side until in many places it measured 
less than 1% inch. The regular working 
Pressure was 100 pounds per square inch 
and, with the safety valve, which was of 
the ball-and-lever type, set at 108 pounds 
the plate must have failed at a tensile 











strength of 17,000 pounds per square 
inch, providing the actual steam pres- 
sure did not exceed 108 pounds. 

Some idea of the extent of the explo- 
sion may be gained from the accompany- 
ing views. The two heads with most 


of the flues intact were blown a dis- 
tance of fifty feet through the kitchen 
wall of the owner’s house, narrowly miss- 
ing three small children who were asleep 
in an adjoining room. 


The dome and 

















Fic. 3. 200-POUND PIECE ON HILLsiDE, 500 
FEET FROM ORIGINAL LOCATION 


several sheets landed in the main street 
of the town, a distance of about 350 feet 
from the plant, while another large piece 
took a direction at right angles to this 
and landed in a creek. 

Upon being questioned after the ex- 
plosion, the engineer admitted that there 
was a hole in the sheet just above the 
fire, through which water oozed, but he 
had not considered it serious enough to 
affect the safety of the boiler. From the 
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Fic. 4. SECTION OF SHELL THROWN 350 FEET 


directions in which the various parts of 
the boiler were hurled it is evident that 
the initial rupture occurred at the bot- 


tom of the shell, and in the absence of 
other indications it would seem more 
than likely that it took place at or near 


Fic. 5. REMAINS OF DYNAMO 


this hole, although the tremendous force 
exerted by the explosion would suggest a 
rupture above the water line. 








Use of High Gas Speeds in Boilers 


At a recent meeting of the Institution 
of Engineers and Shipbuilders of Scot- 
land, Prof. J. T. Nicolson delivered a 
paper on “Boiler Economics and the 
Use of High Gas Speeds,” based upon 
the tests of an experimental boiler of the 
Cornish type, this boiler being arranged 
as shown in Fig. 2. Within the last 10 
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Fic. 1. EFFECT OF VELOCITY OF GASES 


Upon HEAT TRANSMISSION 


feet. of boiler flue was placed a brick 
plug of such a diameter as to leave an 
annular space 1'% inches around it for 
the passage of the hot gases. These, 
after leaving the boiler, passed over the 
tubes of an evaporator and then through 
an economizer. The tubes of both the 
evaporator and the economizer had 








In this experimental boiler 
a gas speed of over 200 jeet 
per second was attained, re- 
sulting in the transmission 
of 48,000 B.t.u. per square 
joot of boiler-heating sur- 
face and 2785 B.t.u. per 
square foot of economizer 





surface per hour. This re- 
sulted in a high rate of 
eva poration de- 


creasing the thermal effi- 


without 


ciency. 

















square iron rods inserted within them so 
as to cause the feed water to travel at 
a rapid rate, yet bring as much water- 
heating surface into use as possible. It 
was arranged that the feed upon leav- 
ing the economizer should go either di- 
rectly into the boiler, or go there after 
mixing with the circulating water drawn 
by a rotary pump from the boiler and 
forced through the tubes of the evap- 
orator so as to accelerate the circulation. 

The results of the tests with this ar- 
rangement were as follows: 


Coal fired per hour, pounds........... 840 
Coal fired per square foot of grate sur- 

face per hour, pounds.............. 44.2 
Temperature of gases in combustion 

chamber, degrees Fahrenheit. ..... 3000 
Temperature of gases leaving brick 

plug, degrees Fahrenheit. 1200 
Temperature of gases feaving ev ‘apora- 

tor, degrees Fahrenheit............. 620 
Temperature of gases leaving econo- 

mizer, degrees Fahrenheit........... 140 
Temperature of feed entering econo- 

mizer, degrees Fahrenheit.......... 70 


Temperature of feed leaving economizer, 
degrees Fahrenheit. ..270 to 340 
Temperature corresponding ‘to boiler 


pressure, degrees Fahrenheit........ 340 
Draft at fan suction, inches........... 234 
Draft at bottom of economizer, inches. . 23 
Draft at top of economizer, inches..... 7 
Draft at back of water drum, inches... 64 


It will be observed that the tempera- 
ture of the waste gases fell to within 70 
degrees of that of the entering feed. 
Compared with a boiler plant in which 
the waste gases reach the chimney at 540 
degrees, this corresponds to an increased 
evaporation of about 1% pounds per 
pound of coal. The transmission through 
the heating surface surrounding the plug 
was, 


840 x 15 x 0.25 « (3000 — 1200) = 
5,670,000 B.t.u. 

per hour, or 48,000 B.t.u. per hour per 
square foot of heating surface. In a 
similar manner it was found that the rate 
of heat transmission in the economizer 
was 2785 B.t.u. per square foot of tube 
surface per hour. 

The effect of gas speed in promoting 
rapidity of heat transference was defi- 
nitely established, as plotted in Fig. 1, 
and there seemed to be a possibility by 
its use of greatly reducing the ratio of 
heating to grate surface without causing 
a diminution in efficiency which hereto- 
fore has always been associated with 
forced rates of combustion and evapora- 
tion. 

It was accordingly decided to keep the 
boiler in operation for several months, 
making regular temperature observations 
and weighing the coal and feed water. 
Some little difficulty was experienced at 
first with the fan, but slight alterations 
enabled it to successfully hold up under 
the severe service. The principal object 
in making this continuous test was to 
ascertain whether the narrow gas pas- 
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sages would become choked with soot, 
and to observe what would become of the 
sediment and gases contained in the feed 
water when set free in the narrow water 
channels of the economizer and evapo- 
rator. 

As feared, the passages around the 
economizer tubes did become choked 
with soot, and in order to burn the re- 
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rator, 
table. 

In conclusion it may be said that the 
tests show: 

1. That the rate of evaporation in 
pounds per square foot of total heating 
surface per hour increases directly with 
the gas speed. 

2. This increased eregenntes pouer 


are given in the accompanying 
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5. High drafts do not necessarily in- 
volve high rates of burning on the grate. 

6. That the drop in temperature be- 
tween the furnace and the stack does not 
depend upon the mere magnitude of the 
heating surface, but upon the ratio of the 
total heating surface to the cross-sec- 
tional area of all the flues through which 
the gases pass. 





RESULTS OF 


CONTINUOUS RUN. 





Coal burned per square foot of grate per hour| at 4 


Water evaporated 
from and at 212 
Evaporation from and at 212 degrees per| 
square foot of boiler and evaporator surface| 
Evaporation from and at 212 degrees per} 
square foot of total- heating surface, includ- | 
Sree 
Thermal efficiency of boiler, per cent....... 
Net efficiency, deducting steam for fan, per 
cent 
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quired quantity of coal it was found 
necessary to remove about one-third the 
number of economizer tubes (which were 
7% inch in diameter and pitched 1% 
inches center to center) and repitch them. 
With this change the temperature of the 
waste gases no longer remained at 140 
degrees, but rose to 240 degrees with a 
thin layer of soot upon them. 

As regards the water spaces of the 
economizer (that remaining after a 4- 
inch square rod had been inserted in a 
34-inch pipe) no deposit was found upon 
either the rods or the pipe and there was 
practically no corrosion. Below the water 





















can be attained without any sacrifice in 
evaporative or thermal efficiency. 

3. The scouring action of the high- 
speed gas is sufficient to prevent choking 
by the accumulation of soot to such an 
extent as to affect materially the rate of 
heat transmission. 

4, With continuous running, and a 
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Petroleum Competition 

The Royal Dutch Shell group, accord- 
ing to the Daily Consular and Trade Re- 
ports, has entered into competition with 
the Standard Oil Company and is plac- 
ing oil in France, and, it is reported here, 
has also determined to sell benzine in the 
United States, and four big tank steamers 
carried cargoes of this commodity some 
time ago to Boston. 

Heretofore the Dutch combination has 
disposed of its products in the vicinity of 
production, and consequently placed its 
oil on these markets at a very cheap rate. 
It will be another thing to transport oil 
13,000 miles and face a great competitor 
in its home markets, but the Dutch group 
seem to believe that they have sufficiently 
developed to succeed in the wider field, 
and this makes the situation interesting. 
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Fic. 2. SECTION THROUGH EXPERIMENTAL BOILER 


level, however, the evaporator tubes had 
become partially obstructed by a white 
sediment. This was accounted for by the 
fact that during the night the water-cir- 
culating pump was always shut down 
Owing to lack of current; consequently 
the only circulation through the evapora- 
tor was that due to gravity. 

The results of a test after fifty-one 
days’ steaming without overhauling, ex- 
cept for the removal of some of the sedi- 
ment below the water level of the evapo- 


high rate of flow of the feed water in 
small-bore tubes, the deposit of sediment 
is avoided, and corrosion due to pitting is 
eliminated; that is, if the water is passed 
through the narrow spaces at a high 
speed while throwing off its impurities, 
and is then led into a large space where 
these may settle without danger or trou- 
ble before being passed through the 
evaporating tubes, the incrustation diffi- 
culty which has been advanced against 
the adoption of small tubes is obviated. 


Oil is very cheap at Singapore with the 
price under competition going slowly 
down from day to day, so that 14 cents 
would buy as much oil at the end of 
October as 20 cents would in August. The 
result of the bitter fight between the great 
oil interests in the Far East is a reduc- 
tion of prices to such an extent that the 
Chinamen are laying in good stores. at 
very low prices in hope of future profits, 
while the native consumers enjoy the 
luxury of plentiful light. ' 
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The Steam Turbine in Germany 


Before entering into the details of the 
discussion it is necessary to agree upon 
a common measure of comparison. 
Formerly the thermodynamic efficiency 
was used exclusively, this being the ratio 
of the energy actually utilized to the 
energy theoretically available, in other 
words, the ratio of the theoretical steam 
consumption of an ideal engine to the 
actual steam consumption. Those Ger- 
man firms which build only the steam 
end of the unit, generally base their 
steam-consumption figures upon the ac- 
tual work transmitted, measured at the 
coupling between the turbine and gen- 
erator shafts. In most other cases, how- 
ever, the thermodynamic efficiency in- 
cludes the electrical output of the gen- 
erator. 


Let 


H,= Theoretical heat drop, 
that is, the amount of 
heat which is available 
in an ideal engine per 
pound, .or kilogram, of 
steam introduced into 
the cycle (adiabatic ex- 
pansion) ; ° 

H, and H,,;= Available heat per pound 
of steam, corresponding 
respectively to the work 
delivered to the gen- 
erator coupling, and the 
electrical output; 

D, and D’,=Theoretical steam con- 
sumption per _horse- 
power-hour and per 
kilowatt-hour, respect- 
ively; 

D, and D,,= Actual steam consump- 
tion per horsepower- 
hour and per kilowatt- 
hour, respectively; 

7, and 7,,—= Thermodynamic efficiency 
referred to the output 
delivered by the turbine 
and by the generator, 
respectively. 

In accordance with the foregoing the 

following ratios may be expressed: 


H, D, 
~H, De (14) 

, 
— eer 
el . 


and if 7, represents the efficiency of the 
generator, then 
Ney = Ng X 

When making an efficiency test of a 
steam turbine, the values D, and D, 
are found by the test, the amount H, 
being taken either from the Mollier or 
the Stodola steam tables. In this con- 
nection it should be noted that one 
metric horsepower-hour — 75 meter- 
kilograms per hour — 632 French units 
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The thermodynamic effi- 
ciency as a measure of 
comparison of steam tur- 
bine economes and an out- 
line of the development of 
the Allgemeine Elektricitats 
| Gesellschaft turbine. 
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= 2510 B.t.u. per hour, and one kilo- 

watt-hour = 632 — 0.736 — 860 French 
units per hour = 3410 B.t.u. 

In one kilogram of steam only H, heat 
units are available; therefore, 
D,= 22 kilograms 


0 


of steam are theoretically required in 
order to produce one horsepower-hour. 
Similarly, 

’ 60.. 

D,= 7 kilograms 


0 
is the theoretical steam consumption per 
kilowatt-hour. Furthermore, expressed 
in Frenck units, 


632 








"e = DH, (- 

Ne = DH, (17) 
or in English units, 

7, = DE, (16a) 

1 = DA, (17a) 


The comparison of two steam turbines 
on the foregoing basis alone is not free 
from objections and needs supplementary 
data. For the economic efficiency of 
steam turbines the ratio of the circum- 
ferential velocity of the blades to the jet 
velocity is essential. For a single stage 
the most favorable value of this ratio 
is, theoretically, 0.5, but on account of 
the losses which occur, this is reduced 
in practice to 0.4 or 0.45. Considering 
two turbines of the same type and hav- 
ing the same number of stages, one 
working with high superheat and high 
vacuum, and the other with a lesser de- 
gree of superheat and vacuum, this ratio 
will be considerably smaller with the 
former than with the latter, because 
the jet velocity is higher in the first 
case; therefore, the thermodynamic effi- 
ciency of the former will be inferior to 
that of the latter, although the steam con- 
sumption of the former is superior on 
account of the additional energy avail- 
able. Besides the influence of this ratio 


upon the thermodynamic efficiency, con- 
structive features are apt to affect the 
efficiency with a high heat drop. With a 
high vacuum the specific volume of steam 
grows to such an extent that the cvoss- 
sectional areas through the last stages 
and the length of blades cannot be en- 
larged so as to utilize the heat drop 
with the best possible efficiency; hence 
it is useless to go below a certain vac- 
uum. Furthermore, the high-pressure part 
of turbines built upon the reaction princi- 
ple is not capable of safely withstand- 
ing high working temperatures. If such 
turbines are destined to work with high 
temperatures the clearances between the 
fixed and the rotating parts must be con- 
siderably larger than when the working 
temperature of the turbine is low; hence 
the leakage losses increase and the 
thermodynamic efficiency decreases. Sum- 
ming up, it may be said that the thermo- 
dynamic efficiency alone does not give 
conclusive evidence of the all-round 
economy of a turbine, but that the rate 
of energy drop which is utilized in the 
turbine must be taken into account. 


THE A. E. G. STEAM TURBINE 


The steam-turbine factory of the All- 
gemeine Elektricitats Gesellschaft, in 
Berlin, is the largest concern of its kind 
in Germany, employing more than 3000 
workmen who are exclusively engaged 
in this specialty. On October 1, 1910, 
the total number of Allgemeine Elek- 
tricitits Gesellschaft turbines built 
and ordered was 1339, representing 
a total capacity of 1,514,418 horsepower, 
and prior to 1902 the company had not 
taken up the manufacture of steam tur- 
bines. There were at that time two sys- 
tems on the market which had given fair 
results and had proved their usefulness 
for general power work even in large 
units; these were the Parsons and the 
Curtis types. The De Laval turbine, which 
was to be found in nearly all markets 
on the continent, could not be used as a 
model for the manufacture of large steam 
turbines, on account of its limitations in 
capacity, it being incapable of produc- 
ing, economically, greater outputs than 
300 horsepower. Therefore the Allgemeine 
Elektricitats Gesellschaft adopted an en- 
tirely novel system, known unier the 
name of the Riedler-Stumpf turbine. The 
basic idea was to build a turbine wheel 
which could utilize the whole energy of 
the steam in a single stage, at speeds 
which were to remain within the limits of 
direct generator drive. Tangential im- 
pinging of the steam upon the blades, 
which were milled with a cutter from the 
solid wheel-disk, was a special con- 
structive feature of this type; and for 
low speeds and heavy loads, velocity stag- 
ing and, when necessary, pressure stag- 
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ing were provided. Although this sys- 
tem is no longer on the market, it pos- 
sesses historical value, representing the 
attempt to utilize the single-stage princi- 
ple for high capacities without having 
recourse to transmission gearing. The 
highest possible number of revolutions 
for turbines driving electric generators— 
at 50 cycles, such as is used in Germany 
—is 3000 revolutions per minute, for a 
generator having two poles. In order to 
obtain an economic ratio of circum- 
ferential velocity to steam velocity, which 
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to impinge upon it again, are shown 
in Fig. 20. A turbine of this type of 2000 
horsepower capacity and single stage was 
erected at the Moabit central station of 
the Municipal Electric Works, of Berlin, 
and was subjected to a careful test in 
1903 by F. R6tscher. (For details see 
“Research Work, Heft 50, Verein 
deutscher Ingenieure.”’) 

In order to show the essential working 
conditions of the Riedler-Stumpf turbine 
the following figures are selected from 
the various tests: 
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Fic. 19. LARGE DIAMETER, HIGH-SPEED WHEEL 


is essential for steam economy, very 
large wheel diameters had to be adopted. 

Fig. 19 shows a wheel 6.57 feet in 
diameter, built for 3000 revolutions per 
minute, corresponding to a circumfer- 
ential velocity of 314 meters per sec- 
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Fic. 20. GuipE BLADES USED FOR LARGE 
CAPACITIES AND Low SPEEDS 


ond or 1003 feet per second. Such ex- 
tremely high speeds had never before 
been used in practice and, therefore, ne- 
cessitated very careful construction of 
the wheel as well as the employment 
of first-class material. A high stress 
upon the material was allowed for and 
with the best material (nickel steel) a 
factor of safety of three to four was 
deemed sufficient. The guide blades for 
large capacities and low speeds, serving 
to conduct the steam back to the wheel 
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and 


= 
ie 8.96 0-525 





Supposing n, to be 91 per cent., then 
7, would be 0.577 per cent. 

The theoretical velocity of efflux at 
the nozzle is 


Co = 91.2 V 183 = 1240 


meters per second — 4070 feet per sec- 
ond. The actual velocity, assuming a 
coefficient of loss in the nozzle of ¢ = 
0.93, is 

c; = 1150 
meters per second — 3775 feet per sec- 
ond. This gives as the ratio of circum- 
ferential to efflux velocity, 


u_ 314 
¢; 1150 
These figures show at once the weak- 
ness of the single-stage type. The value 
0.282 is far below the most favorable 
value of this ratio. But considerations 
of strength forbid further increasing the 
wheel diameter so as to attain better effi- 
ciencies. The number of revolutions is 
fixed. Moreover, the drop of 183 heat 
units is very small, on account of the 
bad vacuum; but a higher drop would 
only decrease the efficiency, even if the 
steam consumption were better. The 
losses in the nozzles and blade pockets 
were very high in this turbine. 
It will be remembered from the pre- 
ceding articles that with Rateau stages, 


0.282 
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efficiencies as high as 67 per cent. were 
attained, while in this case the corre- 
sponding figure (including all additional 
losses through bearing friction, conduc- 
tion and radiation) is only 58 per cent. 





Fic. 21. RELATIVE S1zEs OF Four TURBINES OF EQUAL CAPACITY AND SPEED 
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Therefore, the underlying idea of single- 
stage action for high capacities could not 
be realized in practice, so that the All- 
gemeine Elektricitats Gesellschaft was 
How- 


forced to adopt another system. 
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Fic. 22. Limits OF OUTPUT OF THREE- 
PHASE 50-CYCLE GENERATORS 


ever, the attempt proved that circum- 
ferential velocities of from 300 to 400 
meters per second can be safely used. 
Also, it might be mentioned that Ameri- 
can designers of small turbines have re- 
adopted the characteristic blade form of 
the Riedler-Stumpf turbine. 
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Fic. 23. VARIATION OF SPEED WITH LOAD 
IN DIRECT-CURRENT GENERATORS 


As early as October, 1903, the All- 
gemeine Elektricitats Gesellschaft had 
come to an agreement with the owners 
of the Curtis patent in America, espe- 
cially with the General Electric Com- 
pany, and by this agreement a sort of 
community of interests, scientific tech- 
nical exchange, mutual exploitation of 











Power 
Fic. 24. A. E. G. TurRBINE FOR SPEEDS 
OF 3000 REVOLUTIONS PER MINUTE 
AND Loaps Up To 1000 KILOWATTS 


patents and a division of the markets, 
preventing the products of one firm from 
competing with those of the other in cer- 
tain territories, was established. As re- 
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gards the Curtis turbine, the German 
manufacturers preferred an independent 
course of construction, adopting the hori- 
zontal instead of the vertical type, the 
main reasons being that for the sake of 
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construction affords better accessibility 
to all parts and a better survey over the 
whole plant, especially easier control of 
bearing, governor, safety devices, etc. 
It also permits the machine to be dis- 
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Fic. 25. A. E. G. TuRBINE OF 3000 REVOLUTIONS PER MINUTE AND OUTPUTS 
GREATER THAN 1000 KILOWATTS 


steam economy in the larger types, the 
Rateau stages were adopted for the low- 
pressure portion, and as this necessitated 
a greater number of stages and therefore 
a greater total axial length of turbine, the 
vertical construction was rendered diffi- 
cult. 

Another problem to be considered was 
that of attendance. The same arguments 


mantled and the interior exposed for in- 
spection with much less trouble than with 
the vertical type. In view of the neces- 
sity of ease in dismantling, the pipe fit- 
tings, governing mechanism, etc., should 
be connected preferably to the lower part 
of the casing. The step bearing of the 
vertical type of turbine, which now seems 
to give satisfactory service, was regarded 
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Fic. 26. A. E. G. TuRBINE OF 1500 REVOLUTIONS PER MINUTE 


which make the horizontal construction 
in steam engines, except in a few special 
cases, superior to the vertical type, hold 
true also for the turbine. The horizontal 


in the early days as a sensitive organism 
which was likely to give trouble. So it 
was deemed wiser in this respect by the 
builders to profit by the tests of Lasche 
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and by the good results attained with 
horizontal bearings in the high-speed 
electric-railway trials. 

As to bulk of plant, the floor space re- 
quired is approximately the same for 
both types, if the condensing plant is 
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cheaper if the specifications for steam 
consumption are less stringent. In one 
of the preceding discussions it was shown 
that, beginning at certain capacities 
(somewhere around 100 kilowatts) the 
Curtis and Rateau systems in the high- 
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Fic. 27. SECTIONAL ELEVATION THROUGH A. E. G. TurBINE HAVING Two PRESSURE 
STAGES TO ONE VELOCITY STAGE 


taken into account (which has the same 
dimensions in both cases). Considering 
a turbine room containing several units, 
the centers between two units become 
somewhat greater with the vertical types; 
hence, the length of the plant is greater, 
while the width of the room will be 


smaller with vertical turbines than with . 


horizontal ones. However, the hight of 
the room will be considerably greater for 
vertical than for horizontal turbines; 
hence it is safe to assume that the cost 
of the building for vertical units is greater 
than for horizontal units. 

These and other considerations made 
it advisable for the Allgemeine Elek- 
tricitats Gesellschaft, instead of copying 
the General Electric style of the Curtis 
type, to develop an entirely new and 
original form of horizontal turbine. With 
the style once agreed upon, the dimen- 
sions of turbines are dictated by three 
main considerations: First, reliability of 
operation; second, fuel economy; third, 
cost per horsepower. These three points 
of view do not exactly coincide. For 
instance, in reaction turbines safety of 
operation and economy stand in direct 
contrast, in so far as economy requires 
very small clearance between the guides 
and the rotating parts, in order to keep 
the leakage as small as possible, while 
reliability of operation demands larger 
clearances. On the other hand, with im- 
pulse turbines this does not hold true, 
and in designing these there is only a 
compromise between economy and cost. 

It is obvious that turbines can be built 


pressure portion are approximately on 
a par, as far as economy is concerned, 
there being only a slight superiority of 
the Rateau system, while, in the low- 
pressure portion, even for smaller out- 
puts, Rateau wheels seem superior. 

A common feature of all Allgemeine 
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action principle is superior whenever a 
high economy is to be attained, although 
the building cost is higher. For medium 
outputs of from 700 to 1000 kilowatts, the 
combined Curtis and Rateau turbine 
seems the more favorable. For very 
small capacities, of about 300 horse- 
power, the Curtis principle (wheels hav- 
ing two rows of blades) is preferable, 
especially if low speeds are desired for 
driving direct-current generators. An- 
other point of division lies in the change 
from wheels having two to wheels hav- 
ing three rows of blades. 

One of the problems which the All- 
gemeine Elektricitats Gesellschaft had 
to solve is indicated in Fig. 21, which rep- 
resents the utilization of a certain heat 
drop through four turbines of equal ca- 
pacity and equal speed, and affords an 
illustration of the size and proportions 
of these turbines. There will be a cer- 
tain (very low) capacity for which the 
efficiencies of the four are equal. 

The number of revolutions, or the 
maximum output for a certain speed, is, 
as a rule, not determined by the turbine 
but by the generator. The rotor of the 
generator is a much more complicated 
mechanism as fsegards strength and 
dynamic conditions than are the rotating 
wheels of the turbine. The former is 
an unhomogeneous part, containing be- 
sides the iron of the shaft and the iron 
of the magnetic field, copper and isolat- 
ing materials, which in the course of op- 
eration are subjected to dislocation, ne- 
cessitating careful and repeated balanc- 
ing and careful treatment. 

Fig. 22 shows the limits of output for 
50-cycle three-phase generators at the 
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Fic. 28. SECTIONAL PLAN OF A. E. G. TuRBINE 


Elektricitaéts Gesellschaft turbines, re- 
gardiess of capacity, is the employment 
of the Curtis wheel in the high-pressure 
portion. Experience leads us to believe 
that for very large capacities the Rateau 


respective speeds of 3000, 1500 and 1000 
revolutions per minute. The units running 
at 3000 revolutions per minute are built 
up to the limit of 3000 kilovolt-amperes. 
The limit of the 1500-revolutions per min- 
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ute type lies at 8800, and that of the 
1000-revolutions per minute type at 
12,000 kilovolt-amperes. The capacities 
at high speeds increase year by year. 
In 1905 it was considered a risk to build 
a generator of 1000 kilowatts capacity 
running at speeds of 3000 revolutions per 
minute; today they are built up to 3000 
kilowatts for the same speed. Consider- 
ing that the specifications and guarantees 
are becoming more stringent year by 
year, whereby larger and larger wheel 
diameters are made necessary, and that 
higher vacuums are being employed, 
whereby the blades of the last wheels 
are subjected to heavy stresses, it goes 
without saying that designers are forced 
to approach very close to the limit of 
safe load. 

In the Riedler-Stumpf turbine a wheel 
of 2000 millimeters, or approximately 79 
inches diameter, running at 3000 revolu- 
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tions per minute, was possible only by 
avoiding the employment of separate 
blades set in the rim, using instead, 
pockets milled inthe rim. But in the case 
under consideration we have to deal with 
inserted blades of considerable length, 
exercising great additional centrifugal 
force on the circumference of the wheel. 

Direct-current generators afford great- 
er elasticity of speed but have a very 
sensitive makeup, the collector and the 
brushes militating against building di- 
rect-current generators beyond outputs 
of 1000 kilowatts. Fig. 23 shows’ how 
the normal speeds of direct-current gen- 
erators vary with the change of load. It 
is seen that driving direct-current gen- 
erators requires a greater variety of tur- 
bine types than driving three-phase gen- 
erators. Comparatively small outputs, 
such as 600 kilowatts, are to be attained 
at 1200 revolutions per minute. Figs. 
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24 to 26 show the normal construction 
of the Allgemeine Elektricitats Gesell- 
schaft turbine in its various character- 
istic forms. Fig. 24 is the 3000-revolutions 
per minute type for outputs below and 
up to 1000 kilowatts, having the Curtis 
principle with two pressure stages to 
one velocity stage each. For higher out- 
puts than 1000 kilowatts at 3000 revolu- 
tions per minute the action wheel in the 
low-pressure part is replaced by four 
or five Rateau wheels; see Fig. 25. The 
same holds true for the 1500-revolutions 
per minute type with the difference, how- 
ever, that from nine to twelve Rateau 
wheels are employed in the low-pressure 
part, as shown in Fig. 26. Figs. 27 and 
28 show the first named type of turbine, 
3000 revolutions per minute up to 1000 
kilowatts, in sectional elevation and plan 
with details of design to be discussed 
later. 
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The accompanying illustrations show 
the new mechanical-engineering labora- 
tory which is now being built for the 
Sheffield Scientific School, Yale Univer- 
sity, New Haven, Conn. The funds for 
this laboratory were given to the Sheffield 
trustees by two graduates of the school, 
George Grant Mason, of New York City, 
and his brother, William Smith Mason, of 
Evanston, IIl., both of the class of 1888. 

Work on the building is now in pro- 
gress and the contract calls for its com- 
pletioa in the early summer of 1911. The 
frontage is about 85 feet and its length 
200 feet. The architect, Charles C. 
Haight, of New York City, has worked 
out a very pleasing design, as Fig. 1 will 
testify. The long windows at the right 
are at the end of the testing floor, above 
which is a clear head room of 35 feet; at 
the left the smaller windows indicate the 
location of the main gallery and the mez- 
zanine floors—which are possible on 
this side of the building throughout a 
greater part of its length. The building 
will have three stories above the base- 
ment. The front rectangle will be of 
Indiana limestone, and the extension will 
be of brick, with suitable stone trim- 
mings. The entrance from Temple street 
will be sufficiently large for the admis- 
sion of a team so that heavy pieces of 
machinery may be delivered directly 
under the traveling electric crane which 
will extend the entire length of the build- 
{ng with a span of about 40 feet. 

An examination of the floor plans will 
indicate, in a general way, what is to be 
the distribution of the equipment and 
the arrangement of the rooms for offices, 
lectures, computation, research and gen- 
eral experimental work. No provision 
for recitation or drawing rooms has been 
made in the building—the entire space 
being devoted to instruction in experi- 
mental work for undergraduates and for 


Mechanical 


A three story building, 85 
by 200 feet, donated to the 
Sheffield Scientific School 
of Yale University. The 
entire space will be devoted 
to laboratory work; no reci- 
tation or drawing rooms. 


























research work in engineering science for 
graduate students, research fellows and 
special investigators. 

The main floor of the laboratory will 
contain the larger part of the equipment 
—especially the heavy pieces of machin- 
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MASON LABORATORY OF MECHANICAL 
ENGINEERING 


ery—such as machines for testing the 
strength of materials, steam engines and 
gas engines of various types, steam tur- 
bines, steam and centrifugal pumps, air 
compressors and refrigerating machin- 
ery, together with the auxiliary equip- 
ment of condensers, fans, electric motors, 
scales, tanks and smaller appliances for 
testing. This equipment will be erected 
under the crane. The units will, for the 
most part, be small and self-contained. A 
large part of the floor under the crane 


Laboratory 


will consist of heavy concrete, suitably 
arranged with parallel grooves for bolt- 
ing the equipment at any point. The 
steam,. water, gas and other pipes will 
be run in the basement below, provision 
being made for their extension to the 
testing floors through a series of auxiliary 
tunnels which occur at frequent intervals. 
All testing-floor areas are suitably drained 
so that an abundance of water may be 
used whenever it is necessary or desir- 
able. 


In the front basement will be located 


the toilet and locker rooms. There are 
several shower baths. The boiler-room 
extension provides for the heating and 
power boilers. An auxiliary power plant, 
both steam and gas-electric, will be lo- 
cated near the boiler room. Tanks of 
concrete will provide water storage and 
a large sump below the level of the 
street drains will receive all drainage 
not otherwise provided for. The sump 
will be automatically emptied by an elec- 
tric centrifugal pump. Coal-storage bins 
and ash-elevating machinery will be lo- 
cated at the Temple street end of the 
building. Access to the basement is pro- 
vided for heavy machinery through a 
large trap door suitably located under 
the crane, as well as by the electric 
elevator which connects all floors. 

No attempt has been made to provide 
mechanical ventilation for any of the 
rooms except the lecture room and the 
computing room directly above it. For 
these rooms the fresh-air supply will be 
furnished through the ducts as shown. 
A gravity circulation will frequently be 
sufficient to provide the ventilation re- 
quired, but a motor-driven fan will be 
installed to augment the natural circula- 
tion at such times as it may be necessary. 

The gallery floor contains considerable 
space available for lighter machinery, 
several small offices and the general 
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lecture room, with a seating capacity for 
150. There are two landing platforms on 
this floor so that the traveling crane may 
deliver heavy pieces under a trolley rail 
extending through the lecture room or 
across the open floor space at the east 
end of the laboratory. 

The distribution and use of the space 












BASEMENT PLAN 


on the third floor are sufficiently evident 
from an inspection of the plan of that 
floor. The room devoted to mechanical 
technology will be used as a laboratory 
for instruction in machine design, ma- 
chine construction and mechanism. It is 
planned to have, not a museum, but an 
exhibition of modern machines of special 
and complex design. Power will be 
available for the operation of such ma- 
chines as may be placed here for study. 
In many instances the machines may be 
on exhibition for only a short time and 
a representative of the company furnish- 
ing the machine may be asked to demon- 
strate its working. 
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Seconp Floor PLAN 


The completion of this laboratory will 
give to the Sheffield Scientific School 
many needed facilities available for all 
its engineering departments, and it will 
give to mechanical engineering what the 
Hammond laboratory gives to the stu- 
dents of mining engineering. 

It will be remembered that the gift 
for this laboratory included $200,000 for 
the building and its equipment, and $50,- 
000 for its endowment. 

The general contractors for the con- 
struction of the building are P. C. Stuart 
& Co., New York City. 
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Congress Urged to Investigate 
Water Power Question 


At the January 12 meeting of the ex- 
ecutive committee of the National Elec- 
tric Light Association, a set of resolu- 
tions were adopted urging that a joint 
commission of Congress be appointed at 
this session to investigate fully the situa- 
tion pertaining to the public lands of the 
United States in connection with the de- 
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of the idle water powers of the nation is 
of importance to the whole people in that 
it brings to immediate use an indestruc- 
tible natural resource that would be 
otherwise lost or idle and conserves coal, 
oil, gas and other fuels that are limited 
in amount and subject to replacement; and 

“Whereas the National Electric Light 
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velopment of water powers. The associa- 
tion represents about two billions of in- 
vestment in central stations for electric 
light and power and the apparatus they 
employ, with 100,000 employees, and in- 
cludes within its ranks 90 per cent. of 
the investment and capacity for public 
service thus represented. There are al- 
ready nearly 1000 central stations in this 
country using water powers, but under 
the present conditions that have tied up 
such development very few new water- 
power plants can be undertaken, and the 
result is that for lack of such utilization 
of such water power, the consumption 
of coal and other fuel goes on at a 
rapidly increasing rate. It is to relieve 
this deadlock that Congress is invited 
to investigate fully at once all the as- 
pects of the matter, with the idea that a 
great many communities, particularly in 
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Association is particularly interested in 
the situation pertaining to public lands of 
the United States in connection with the 
development of water powers; and 
“Whereas much of the difference of 
opinion upon the subject of water powers 
arises from the difficulty of obtaining a 
clear comprehension of all the facts: 
“Now, therefore, be it 
“Resolved: That this association does 
respectfully urge that a competent com- 
mission, composed of members of the 
Senate and House of Representatives of 
the United States, together with persons 
familiar with the financial and other prac- 
tical aspects of the situation, be appointed 
with full authority to collect the evidence, 
and for that purpose to hold full and 
complete open hearings in different sec- 
tions of the country; and be it further 
“Resolved: That this association does 
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the West, which are seeking to advance 
the development of unused water-power 
sites, may be enabled to gratify their 
natural wishes in this respect. 

The resolution reads as follows: 

‘““Whereas the condition of the laws and 
regulations relating to the public lands 
of the United States Government is so 
complicated, unsatisfactory and unsettled 
that the financing and commercial de- 
velopment of new enterprises in connec- 
tion with public lands is rendered prac- 
tically impossible; and 

“Whereas the immediate development 
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respectfully urge that such commission 
be appointed at as early a date as pos- 
sible to the end that its meetings may be 
held between the adjournment of the 
present session of Congress and the re- 
assembling of the new Congress in the 
hope that such commission should re- 
port upon such reassembling and Con- 
gress be thereby enabled to take prompt 
action in the enactment of such laws as 
will permit the development of the natural 
resources of the country in such a man- 
ner as shall render them of the greatest 
possible use to all of the people.” 
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Hand Controllers for Multi- 
Speed Induction Motors 
By R. H. FENKHAUSEN 


The present article is devoted to a 
practical consideration of the principal 
types of apparatus now available for con- 
trolling the speed of induction motors. 
The motors themselves have already been 
explained in a previous article (June 9, 
1908); the present article, therefore, is 
restricted to the controllers alone. 

The controlling apparatus for any in- 
duction motor of the wound-rotor type 
provided with external resistance must 
consist of two separate and distinct de- 
vices; namely, a line switch, by which 

















Fic. 1. SIMPLE OIL-BREAK STARTING 
SWITCH 


the current supply to the stator windings 
may be cut off or on and, in the case of 
a reversing motor, reversed; and a drum 
controller by which the resistance in the 
rotor circuit may be varied to obtain dif- 
ferent speeds in the motor. 

When the secondary resistance is for 
starting duty only, a controller of the 
type shown in Fig. 1 will often fill all re- 
quirements. A knife switch, preferably 
of the oil-break type, is used to close and 
open the leads from the supply circuit 
to the stator or primary, and when re- 
versal of the motor is desired, the switch 
may be double-throw. 

Owing to the short duration of the 
Starting period the resistance does not 
need to be of large capacity and is there- 
fore inclosed within the same case with 
the drum controller, making a very com- 
pact outfit and one that requires the least 
possible labor to install, as all the con- 
nections between the controller and the 
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resistance are permanent. large 
motors an independent short-circuiting 
switch should be installed near the motor 
in order that the resistance of the col- 
lector rings, controller contacts and wir- 
ing will not cause too large a full-load 
slip in the rotor. 

When the secondary resistance con- 
ductor is used for speed regulation, the 
resistance is in circuit at all times, and 
in order to obtain sufficient ventilation to 
keep the temperature rise within a safe 

















Fic. 2. Resistor GRIDS IN FRAME 





limit, the resistance is usually mounted 
separate from the controller. Fig. 2 shows 
a set of resistance grids suitable for this 
gervice. Flexible cables are attached to 
the various taps, which connect to simi- 
larly numbered cables from the controller. 

















Fic. 3. STATOR AND ROTOR CONTROL ON 
ONE SPINDLE 


In a previous article attention was 
called to the fact that wound-rotor motors 
equipped with independent primary and 
secondary switches were liable to damage 
by the line switch being closed by a care- 
less operator when the secondary resist- 
ance was cut out. While separate switches 
are permissible for starting service only, 
for varying-speed service it is essential 
that the primary and secondary switches 
be mechanically interlocked. This is es- 
pecially necessary where the motor is to 
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be frequently reversed. This mechanical 
interlocking may be accomplished in sev- 
eral ways. The simplest method is to 
mount the primary and secondary con- 
trolling drums on a common shaft, as 
shown in Fig. 3, and arrange the connec- 
tions so that the stator circuit cannot be 
connected to the line except when all 
the rotor resistance is in circuit. 

The principal objection to this method 
is the unnecessary wear of the primary 
switch. After it is closed on the first 
notch, no further movement is necessary 
during the various speed changes until 
the motor is again stopped, but, as the 
primary and secondary switch drums are 
mounted on a common shaft, a corre- 
sponding movement of the primary switch 








Fic. 4. SPEED CONTROLLER WITH CAM- 
OPERATED STATOR SWITCH 


is made for every speed change made 
with the secondary drum. This not only 
results in unnecessary wear of the pri- 
mary contacts, but increases the effort 
necessary to move the controller, owing 
to the extra number of fingers bearing on 
the drum. In large controllers this en- 
tails considerable additional exertion on 
the part of the operator. In order to get 
rid of these objectionable features, the 
Primary switch is often so arranged that 
a cam on the operating shaft of the con- 
troller closes it for the desired direction 
of rotation when the controller lever is 
moved to the first notch and does not 
again move it until the controller is re- 
turned to the “off” position. Such a con- 
troller is illustrated in Fig. 4, and a de- 
‘ail of the reversing mechanism is shown 
in Fig. 5. The primary contacts are sub- 
nerged in an oil tank to suppress the arc. 
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It is not desirable to carry high-voltage 
leads inside the controller case; for high- 
voltage motors, therefore, the controller 
is provided with an external oil switch 
operated by a lever projecting through 
the rear of the controller case, as shown 
in Fig. 6. The lever is operated on the 
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slip of the motor will result, with evil 
effects on both the efficiency and speed 
regulation at normal speed. 

The secondary currents vary in motors 
of different manufacture, but the figures 
in Table 1 may be considered as fair 
averages for wound-rotor * induction 
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Fic. 5. REVERSING MECHANISM OF CONTROLLER IN Fic. 4 


first notch by a cam on the controller 
shaft similar to that shown in Fig. 5. 
This arrangement makes it possible to 
adjust the secondary fingers and drum 
contacts without danger of a shock from 
exposed parts of the primary switch. 

Controllers are made for both revers- 
ing and nonreversing service, the only 
difference being that on the nonreversing 
controller the “off” and full-speed posi- 
tions are at opposite ends of the travel 
of the handle and the primary switch 
simply closes and breaks the main-line 
connections, whereas on the reversing 
controller the “off” ‘position is in the 
center of the travel of the handle and 
the primary switch is arranged to reverse 
one phase of the primary leads when 
the controller handle is moved to the “‘re- 
verse” side of the “off” position. 


CONTROLLER REQUIREMENTS 


Controllers and resistances are cus- 
tomarily supplied by the motor manufac- 
turer, but in case the motor is an old 
one, or is bought of some company that 
does not make its own controlling ap- 
paratus, the following information must 
be supplied to the company furnishing 
the controller and resistance: 

1. Number of phases, voltage, horse- 
power and frequency. 

2. Secondary current per phase of 
rotor winding. 

3. Secondary voltage or ratio of pri- 
mary to secondary turns. 

4. Kind of service: Continuous or 
intermittent at reduced speeds. 

Even when all the apparatus is fur- 
nished by one maker it is desirable that 
the secondary current of the motor be 
known in order that the leads from the 
controller to the collector rings may be 
made of ample size. If this is neglected 
an objectionable increase in the full-load 


motors. This table also shows the differ- 
ence in motor ratings for continuous and 
intermittent service. 

As noted in a previous article, the rotors 
of motors designed for continuous op- 
eration at reduced speeds are made of 
high resistance and the secondary current 














, ~ 





Fic. 6. STATOR SwITCH OPERATED BY 
LEVER FROM MAIN CONTROLLER 
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is small; motors designed to run mostly 
at full speed and only occasionally at re- 
duced speed are equipped with low-re- 
‘sistance rotors, and the secondary cur- 
rent is relatively large. The resistance 
grids for the latter type of motor are 
necessarily quite large and for conven- 
ience are usually mounted in two or more 
frames; one such frame is shown in 
Fig. 7. The grids designed for the higher 
resistance motor are smaller and may be 
mounted all in one frame, as in Fig. 2. 
In cases where a regular multi-speed 
controller is used for starting duty only, 
the resistance grids carry current only 
for a short time and may be made pro- 
portionately smaller. 
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Fic. 7. HEAvy-pUTY RESISTOR GRIDS 


There are two methods of varying the 
resistance in the rotor circuit. In the first 
method, the connections of which are 
shown in Fig. 9, resistance is cut out of 
each phase of the rotor in turn. This 
method is employed in the controller 
shown in Fig. 3, and, although it results 
in the rotor currents being out of bal- 
ance on two speeds out of each three, 
this disadvantage is more than offset by 
the reduction in the number of controller 
contacts required for a given number of 
speeds, and the resultant saving in wir- 
ing and controller maintenance. In the 
second method resistance is cut out of 
all three phases of the rotor circuit 
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simultaneously. This method is used on 
the controllers shown in Figs. 4 and 10. 
The connections for this method are il- 
lustrated in Fig. 8 and, although the rotor 
phases are kept in perfect balance, it is 
apparent from the drawing that the num- 
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tarding influence of a dashpot, and by 
adjustment of the dashpot the rate of 
movement of the secondary drum, and 
consequently the acceleration of the 
motor, may be regulated independently 
of the will of the operator. 
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Fic. 8. CONTROLLER FOR CUTTING OuT ALL THREE RESISTORS SIMULTANEOUSLY 


ber of drum contacts is considerably 
greater than is required when the method 
shown in Fig. 9 is employed. 

For elevator service a controller similar 
to the one shown in Fig. 10 is used. The 
primary switch is operated by the elevator 
rope and the secondary switch is operated 
by a spring which is compressed by the 
movement of the primary switch. This 
spring turns the drum against the re- 








TABLE 1. DATA CONCERNING INDUCTION MOTORS OF THE WOUND-ROTOR TYPE 
FOR VARYING SPEED SERVICE; WITH ROTORS WOUND 3-PHASE FOR 60 CYCLES. 












































HORSEPOWER. SPEED. FuLi-LOAD AMPERES PER PHASE (STATOR). Roror 
AMPERES. 
Contin- Inter- All Phases 
uous mittent | Synchro- 2-phase, 3-phase, 2-phase, 3-phase, and 
Rating. | Rating. nous. |Full Load.| 220 Volts. | 220 Volts. | 440 Volts. | 440 Volts. | Voltages. 

5 74 1200 1080 11.45 13.25 5.75 6.65 65 
74 11 1200 1080 17.20 19.85 8.60 9.95 71 
10 15 1200 1100 22.65 26.20 11.35 13.10 78 
15 22 1200 1120 33.2 38.40 16.60 19.20 93 
20 30 1200 1105 43.75 50.75 21.85 25.35 155 
25 7 1200 1115 54.80 63 .40 27.45 31.70 154 
35 52 900 830 80.20 92.90 40.15 46.45 175 
50 75 900 840 107.15 123 .60 53.50 61.80 190 
75 112 720 690 164.00 189.50 82.00 94.70 225 
79 112 514 495 164.00 189.50 82.00 94.70 180 
10( 150 720 675 214.05 247 .20 107 .00 123 .00 225 
11( 165 450 430 235.10 271.30 117.50 135.10 250 
150 225 600 575 326.50 377.75 163 .25 188 .00 286 
150 225 450 435 326.5 377.75 163 .25 188 .00 250 
200 300 600 580 427 .00 493 .00 213.00 | 225.00 287 

















“CASCADE”? CONNECTION 


The greatest disadvantages of the 
wound-rotor type of induction motor are 
its inability to maintain constant speed 
when the load varies, except at full speed, 
and its poor efficiency when running at 
reduced speeds. These difficulties can- 
not be overcome by any commercial con- 
trol method when one motor is used, but 
where two motors are connected to the 
same load, two or more constant and effi- 
cient running speeds may be obtained by 
the use of the so called “cascade” connec- 
tion. Fig. 11 shows the simplest form of 
this connection. The rotor circuits of the 
two motors are connected and the stator of 
one motor is short-circuited. If the stator 
of the other motor be connected to the 
line, both motors will run at a speed cor- 
responding to that of one motor having 
as many magnetic poles as both of the 
two motors. The motors shown have 
equal numbers of poles, so the resultant 
speed will be one-half that of either one 
operating alone. This speed will be main- 
tained practically constant under widely 
varying loads, and the efficiency will be 
quite high. This control method is simi- 
lar in principle to the series-parallel meth- 
od of direct-current control, and, in com- 
mon with it, requires that both motors 
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be rigidly connected to the load, either 
by direct coupling or gearing. If this is 
neglected, one of the motors may run 


POWER 


For the control of high-resistance squir- 


rel-cage motors in which the speed is. 


regulated by varying the primary volt- 
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Fic. 9. CONTROLLER FOR CUTTING OUT THE RESISTORS SUCCESSIVELY 


up to full speed and the other one stop 
the first time the division of load between 
the motors is disturbed. 

This method of control may be ex- 
tended by the use of two motors having a 


age, a controller of the type shown in 
Fig. 12 is used in connection with an au- 
totransformer. There are twice as many 
contact segments as there are autotrans- 
former taps, and every other segment is 
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voltage are connected. This obviates the 
necessity of “killing” the motor while 
passing from one segment to another. 








LETTERS 


Line Disturbance by an 
Induction Motor 


In a recent number, Louis J. Gorilla 
asks why an induction motor makes the 
lamps flicker. I will cite an experience 
that may help him. 

I am operating a 150-horsepower in- 
duction motor equipped with a starting 
resistance mounted on the rotor. I was 
troubled with a brush eating into the 
short-circuiting ring, and upon taking the 
bolt out I found that it was loose where 
it screwed into the rotor; it was also a 
loose fit in the spool. The bolt was 
wrapped with shellacked paper to fit the 
spool and screwed firmly into the rotor, 
and the machine has been running two 
years without giving any more trouble. 

Tustin, Cal. W. N. GuLick. 

















Fic. 10. HorizONTAL CONTROLLER FOR 


different number of poles, in which case 
four constant running speeds are ob- 
tained. For example, if an 8-pole and a 
12-pole motor are installed, the following 
speeds are obtainable on a 25-cycle cir- 
cuit: 


Revolutions 
per Minute. 
1. Motors in direct “cascade”’.... 150 
2. 12-pole motor alone.......... 250 
3. 8-pole motor alone............ 375 
4. Motors in differential ‘‘cascade” 750 


In differential cascade the motors are 
connected for opposite directions of ro- 
tation and the resultant speed is equal 
to that of one motor having a number of 
poles equal to the difference between the 
numbers of poles in the two motors. 

The “cascade” method of control is 
quite expensive to install, as a double 
motor investment is required owing to 
the fact that either one motor alone is in 
use or else the two motors are working 
at greatly reduced capacity. 


ELEVATOR SERVICE 


connected to a resistance in such a way 
that the controller brush in passing from 
one autotransformer connection to the 
next one, never rests upon two segments 
connected to different taps at the same 





Fic. 12. CONTACT PLATE FOR AUTOTRANS- 
FORMER CONTROL 








While removing a broken set screw, 
it was nearly drilled out, when the drill 
refused to cut. Applying more pressure 
and sharpening the drill did not help 





Line 





Connections for Half Speed. 

for Full Speed each Stator 

connects to Line and rotors 
to Resistance 





Fic. 11. CONNECTIONS FOR “CASCADE” CONTROL 


time, but always bridges one “live” seg- 
ment and one resistance segment in such 
a way that there is always a dead resist- 
ance in circuit while taps of different 


matters. The puzzle was solved when 
the point of the set screw was found on 
the end of the drill, with which it was 
revolving. 





234 





February 7, 1911. 











Pimer 





















Reducing Motion for Gas 
Engine Indicators 
By RoBert G. BROWN 


The attempt to apply to a gas engine 
of the inclosed type an indicator reducing 
motion usually develops several diffi- 
culties. To convert the rotary motion of 
the flywheel and shaft into a reciprocat- 
ing motion corresponding to the move- 
ment of the piston and of a length that 
will give a good indicator diagram, gen- 
erally requires a crank and connecting 
rod of a small scale but of the same 
ratio as those of the main engine. Such 
an apparatus has several joints which are 
subject to wear and lost motion; and if 
the engine is a large one a special ar- 
rangement will probably have to be at- 
tached to the outside of the flywheel to 














Fic. 1. ECCENTRIC AND OSCILLATING BAR 


carry this gear. The custom of using a pin 
in the end of the shaft to which is at- 
tached the indicator cord is inaccurate 
mechanically and is not easy to connect 
to when running at 300 revolutions or 
over. 

In the effort to overcome the diffi- 
culties mentioned, the cam reducing mo- 
tion here illustrated was designed. The 
cam is most simple to make—only re- 
quiring a simple turning operation in a 


Everything 
worth while in the gas 
engine and producer 

industry willbe treated 
here in a way that can 

be of use to practi- 
cal men 


lathe. It is attached with two or three 
cap screws to the end of the shaft or the 
hub of the flywheel. In some cases it 













ter is midway of its travel. The lead 
can be hooked and unhooked in any 
convenient way, to suit the ideas of the 
operator. The coil spring attached to the 
end of the bar serves to make the bar 
follow the cam, thereby relieving the in- 
dicator drum spring of this work; on en- 
gines which run at less than 200 revolu- 
tions per minute, this spring will not be 
necessary. 

A suitable length of diagram can be 
had by attaching to different places on 
the bar. The cam itself gives a per- 
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Fic. 2. LooKING DOWN ON ENGINE EQUIPPED WITH REDUCING MOTION 


may be necessary to bore it large and slip 
it over the shaft. 

Fig. 1 shows a reducing motion of this 
kind applied to a Fairbanks-Morse Type 
L producer-gas engine. The flywheel is 
six feet in diameter. The cam plate bolted 
to the hub of the flywheel, and a cherry- 
wood bar, hinged to a floor bolt, con- 
stitute all the parts. The cam has a V- 
shaped groove around its edge and a 
roller on the wooden bar runs in this 
groove. Unfortunately the indicator could 
not be shown from the viewpoint of Fig. 
1. Fig. 2 is a view looking down on 
the engine and this shows the location of 
the indicator at the engine cylinder. The 
guide pulley for the lead is supported 
by a tripod of light metal bars. 

The indicator lead should be of wire 
for such a length, and sharp turns should 
be avoided. The wire should not be car- 
ried around the small pulley and drum 
of the indicator, because it will soon 
break; a short piece of cord is attached 
to the end of the wire for this purpose. 
The wire must run in a direction at right 
angles to the wooden bar when the lat- 


fectly accurate motion, but the use of the 
oscillating bar introduces a slight theo- 
retical error. However, by making it as 
long and light as possible, the error can- 
not be detected. 








Fic. 3. GRAPHICAL PROOF 


The correctness of the cam motion can 
be proved mathematically, but the graph- 
ical one given in Fig. 3 is sufficient. The 
lines R and L represent to scale the 
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lengths and positions of the crank and 
connecting rod of the engine; L also rep- 
resents, to a different scale, the radius 
of the cam circle. The center of the 
shaft is at O and C is the center of the 
cam disk, OC being the amount the cam 
is set eccentric. Since C is the center 
of the cam circle, CH = CB and BO 
— OA. Therefore, when the cam and 
the crank have moved through any angle, 
such as B OH, the roller has traveled the 
distance A H, which is evidently propor- 
tional to the motion of the engine piston. 
The curve B A is the path followed by the 
point B during the travel from B to A. 

In laying out the cam for a reducing 
motion of this kind for a given engine, all 
that is necessary is to find the ratio of 
crank to connecting-rod length for that 
engine. For example, if this is 1 to 5, 
the cam may be made 5 inches radius and 
its center set 1 inch off the center of the 
shaft in line with the crank axis; then 
it will give the correct motion and the 
length of the indicator card may be 
chosen as explained above. 








Gas Engine Equipment 
By H. W. JONES 


As my whole interest in the gas-engine 
industry is to improve the standing and 
applicability of the engine, I feel free to 
discuss the above topic without being 
accused of “knocking.” 

I wish to suggest, not alone on the 
basis of my own experience but on that 
of others, that it is about time to consider 
the difference between the cost and the 
value of the auxiliary equipment of gas 
engines and, further, to consider what it 
really should mean when a gas or gaso- 
lene engine is installed complete. From 
my price book, which gives the cost of 
various makes of gas engines, I find that 
an engine of 20 horsepower can be sold 
“complete” at a fair profit for $650, and 
the same engine can also be sold “‘com- 
plete” for $750, keeping the profit exactly 
the same, the difference in the cost being 
$100. It all depends on what “complete” 
means. With some builders the selling 
price includes a set of engineer’s oil 
cans, also a full set of wrenches, founda- 
tion bolts and special washers, an igni- 
tion battery, spark coil and switch. 

Now, the price of these extras and 
auxiliaries may be $2.50, or it may be 
522.50, and the $22.50 outfit may be the 
cheaper. The cutoff switch in the igni- 
tion circuit may cost $1.80 per dozen or 
51.80 each; a set of six battery cells 
can cost $1.50 or $18; a spark coil for 
a make-and-break system can cost 50 
cents or $3, while the coil of a jump- 
spark system can be bought for either 
52 or $10, or almost any intermediate 
igure. Some: jump-spark coils are very 
expensive at $4, while others are cheap at 
314. 
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When a man buys a gas engine he sel- 
dom considers or knows anything about 
these points. He may be a master me- 
chanic of the very top grade and yet 
not realize the value of a switch that 
changes the direction of current flow 
across the igniter points. Although he 
knows full well that experience is valu- 
able, he will not pay cash for it as em- 
bodied in gas-engine accessories, but will 
buy it by shutdowns, engine troubles, 
experts, repair bills, etc., and probably 
wind up by damning the gas engine, 
wholesale. I have seen a three days’ 
shutdown caused by a defective igniter 
that caused a loss of $300, and the user 
of the engine utilized all of the modern 
profanity in abusing gas power when his 
trouble was due entirely to his efforts to 
buy cheap. 

The difference between cost and value 
is of more far-reaching importance and 
more promptly manifested in the equip- 
ment of a gas engine than in any other 
thing I know of. Simplicity is very de- 
sirable, but do not overdo it. 

When you buy a gas engine, insist on 
having everything on that engine that will 
add to its effectiveness and reliability of 
operation, and, further, insist that every 
attachment, auxiliary and appliance be of 
the best quality that is obtainable. Do 
not let anyone try to talk you out of it 
by the simplicity game; if you do, you 
lose. 








Remedy for Lap Seam Boiler 
Explosions 


By THE O1L DRUMMER 


Riley laid down his kit of tools, oiled 
up the flue expander and asked Kelly, 
the engineer, if he had read the details 
of the Pittsfield explosion. Kelly re- 
plied he had been so busy keeping track 
of the lap-seam explosions that he hadn’t 
time to follow the others. 

Then Riley remarked that the Pittsfield 
affair was due to a “lap-seam engineer” 
screwing down the safety valve, which 
resulted in killing nineteen men, not 
counting the engineer himself. The en- 
gineer, he said had got a bath-tub ex- 
pert to test his steam gage. Kelly re- 
torted by reading the account of nine 
men being killed by failure of headers 
on a boiler in the battleship “Delaware” 
and laid the blame on boilermakers for 
this and the lap-seam explosions. 

Riley grinned, and said, “Even so, the 
lap-seam ingineers have beat the reecord 
as agin the lap-seam biler,” and men- 
tioned the explosion on the gunboat “Ben- 
nington” in 1905, when sixty men were 
killed. Kelly offset this with the Brockton 
explosion wherein fifty-eight persons 
were killed by a lap-seam boiler. 

The “old man” blew in at this stage 
of the argument and settled it by saying 
that he was figuring on throwing out 
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the steam plant and putting in a gas en- 
gine, as he could not take chances on 
lap-seam boilermakers and lap-seam en- 
gineers too. 

Honest, do you blame him, the way 
things are going? 








Generator Linings 
By C. R. MCGAHEY 


A good deal of trouble may be caused 
by an improperly installed generator lin- 
ing. If the firebrick is set hard against 
the metal shell, this is likely to cause 
trouble because it allows no room for 
expansion of the brick. Under such con- 
ditions it is only a matter of a short time 
when the brick will begin to crumble and 
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AiR SPACE BEHIND THE LINING 


crack, allowing air to pass up through 
the lining instead of going up through 
the fire zone. This reduces the capacity 
and efficiency of the whole equipment. 
On the other hand, if the brick is not 
set tightly against the shell, provision 
must be made to keep the air from pass- 
ing up between the brick and the shell, 
as indicated by the arrows in the sketch. 

In putting in the lining it is a good 
plan to allow about 114 inches of space 
between the shell and the brick and, as 
the brick is being put in, to fill this space 
with asbestos or magnesia. The lower 
portion should be well tamped in be- 
tween the brick and the shell. This not 
only forms a cushion for the expansion 
of the brick but serves as a packing to 
prevent the flow of air up behind the 
brick lining. A lining put in with a back- 
ing of this kind will last many times 
longer than one put in without it, and 
make the generator more uniform in its 
operation. 
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Eel in Water Pipe 


One summer evening, about a half 
hour before it was time to start up and 
put on the lights, the telephone in the 
engine room rang. I answered the call 
and was informed that there was no hot 
or cold water in the kitchen. This was 
in an industrial school for boys, and I 
was the only engineer on duty, as the 
chief was off and my alternate was home. 
A relief took my place in the engine room 
until I could locate the trouble and, if 
possible, remedy it. I tried all the faucets 








EEL IN WATER PIPE 


about the kitchen, and the valves in the 
cellar, but there was no water. It was 
evident that there was an obstruction in 
the pipe somewhere and to locate it was 
the difficult part of the task. 

The main 6-inch pipe, which was under 
the cellar floor, was tapped for a 2-inch 
pipe to supply the part of the building 
in which the kitchen was located, and this 
pipe was fastened to the stringers in the 
cellar. As this pipe was about 80 feet 
long, it would be a big job to take it all 
down to look for the stoppage. 

Finally a scheme presented itself to 
locate the cause of the trouble without 
taking down the pipe. I got a breast drill, 
a \%-inch drill, some wire nails of a size 
to fit snugly in the %-inch hole, that was 
drilled at A in the illustration, but there 
was no water. One of the nails was 
driven in the hole about one-half inch 
and cut off with the pliers. This opera- 
tion was repeated several times, until 
the stop valve at D was reached. It 
was then plain that the trouble was be- 
tween the stop valve and the main. 

As the chief had arrived, he suggested 
drilling a hole at C; this was done, and 
when the drill went through the pipe, I 
felt something soft and springy and said, 
“It’s an eel.” The main 6-inch valve that 


Practical 
information from the 

man on the job. A letter 
good enough to print 
here will be paid for> 
Ideas, not mere words 
wanted 


controlled that section of the building 
was closed and the 2-inch pipe cut at B 
and unscrewed at the ell E. The eel’s 
tail stuck out of pipe C several inches 


’ and, putting a wire through the tail of the 


eel, it was pulled out. 

A union was put in at B and the line 
connected again. A 3-foot eel was 
brought to the engine room alive in a 
pail, and when skinned and cleaned made 
a good breakfast for three men. 

James W. BLAKE. 

New York City. 








Repairing a Pump Seat 


This work consisted in reseating the 
brass delivery deck of a four-valve air 
pump, of which the cast-iron valve seat 
had been partially eaten away by the ac- 
tion of salt water. 

It was decided to make repairs with 
lead as the old seat formed a part of the 
main housing. 

First, the delivery-valve deck was put 
in a lathe and faced up, both on the valve 
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How VALVE SEAT WAS KACED 


and under side, leaving a %-inch V- 
shaped ridge on the bearing surface on 
each side of the stud holes, as shown in 
the accompanying sketch. The idea was 
to embed the ridges in the lead seat, this 
method being considered better calculated 
to give a proper joint, and also to dis- 
pense with the use of a gasket. The lead 
surfacing was about 34 inch thick. 
JOsEPH HAMILTON. 
Boston, Mass. 


Indicator Cord Adjusting 
Device 

Among the many tedious tasks con- 
nected with rigging up an indicator none 
is as bothersome, takes as much time and 
tries the engineer’s patience as much as 
the adjustment of the length of the indi- 
cator cord. 

In all cases where the stroke of the 
piston is longer than the motion of the 
indicator drum some device is needed to 
produce a motion within the limits of the 
indicator drum which is parallel to and 
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SHEET BRASS PLATE 


in proportion to the travel of the cross- 
head at all points of the stroke. To ac- 
complish this numerous devices are used 
and each has its advocates. 

The most common are the pantograph 
and the reducing wheel, which is con- 
sidered a part of the indicator outfit. But 
no matter what device is used the first 
requirement in taking a card is to see 
that the drum shall not knock at either 
end of its stroke. This latter require- 
ment depends entirely upon the length of 
the indicator cord and demands that it 
shall be in full tension at all points of the 
stroke. A cord at its crosshead end is 
generally fastened to a hook and this 
hook is simply knotted, a slip knot or 
bowline being the most satisfactory. In 
nine cases out of ten when the first ad- 
justment is tried the drum will knock at 
one end of its motion. Then the knot 
must be untied and retied a number of 
times before and during the time of tak- 
ing a set of cards. All this demands 
valuable time and in reality is quite un- 
necessary if the device described here- 
with is used. 

Take a piece of sheet brass not less 
than 3/64 inch in thickness and cut it to 
the size shown at X, Fig. 1. File off the 
corners and drill the holes on the center 
line as indicated. These holes should be 
just large enough to allow the cord to 
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pass through freely. Be sure to file all 
around so that no sharp corners or edges 
are left to cut or scratch the hands. Be 
sure also to have the holes smooth so 
that the cord passing through them will 
not be cut when the string is in tension. 
This is best done with a very fine strip 
of emery cloth. Pass the indicator cord 
through the holes as shown by Y, using 
a plain knot at the end to prevent it from 
coming out. 

When the cord is disengaged it is an 
easy matter to slide the plate back and 
forth by pulling the cord slightly at A 
in the direction desired, but when the 
loop and cord are in tension it will not 








Fic. 2. BRASS-WIRE HooK 


move. If it is desired to move out the end 
of the loop on which the cord is attached 
a distance of \% inch, slacken the cord 
and move the plate '% inch toward 
the hook. If the hook is to be brought 
further back, slide the plate back twice 
the required distance in the same manner. 
In this way it is an easy matter to make 
a fine adjustment in a few seconds with- 
out touching a knot. The size of the 
plate shown is right for a reducing-wheel 
cord, but for regular indicator cord in- 
crease all dimensions about 50 per cent. 

Plates like these are supplied with 
some indicator outfits and are usually 
nickel plated, but engineers who do not 
have them can readily make them in a 
very short time. 

In cases where a reducing wheel is 
used and the end of the cord is hooked 
directly to a rod (about ™% inch in diam- 
eter and not more than 8 inches long) 
screwed into the crosshead, and where 
the stroke is not over 48 inches and the 
speed not more than 100 revolutions per 
minute, a very good hook to use at the 
end of the cord is shown in Fig. 2. It is 
made out of brass wire of about No. 10 
Brown & Sharpe gage and is attached to 
the loop of the cord at B. 

To hook on, hold the hook so that it 
will be about 2 inches back of the rod 
when it is at the cylinder end of the 
Stroke, and in line with the travel of the 
rod; then gradually move it toward the 
rod until it is in such a position that it 
will strike the hook at C and then slip in 
between E and F and rest in D, thus 
carrying the hook along. To unhook, 
stand about one foot back of the hook 
when it is at the cylinder end of the 
Stroke and, facing the crank pin, put 
the hand nearest the piston rod around 
the moving cord, but not touching it. 
Then gradually move the hand toward the 
crank until the end of the hook is felt at 
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each stroke. Then close the hand around 
the cord in back of the hook, but do not 
grip the cord, and with the fingers of the 
other hand quickly pull the hook off the 
rod in a direction away from the cross- 
head in a line parallel to the rod. Be 
sure to do this when the crosshead is 
as near the cylinder as it is possible to 
determine. Thus, the second hand will 
slip the hook off the rod and the first 
hand will prevent it from flying back and 
allow the indicator to come back hard 
with a sudden knock. 

Before hooking in it is a simple matter 
to hold the hook up to the cylinder end 
of the travel of the rod and then up to 
the crank end without engaging it to see 
if the length of the cord is properly ad- 
justed so that the indicator drum will not 
knock at either end of its motion. 

To one who has never tried this meth- 
od it is advisable to practice when the 
engine is starting up or stopping, when 
it is running very slowly, before making 
experiments when the engine is running 
at full speed. Three or four trials are 
quite enough to get the knack of hooking 
in and out. 

H. B. LANGE. 
New York City. 








Difficult Pipe Fitting 


One time when pumping out a mine 
the manager decided to use a horizontal 
steam pump that was on hand. The vol- 
ume of water to be pumped was large 
and if the pump were shut down for a 
few minutes the water accumulated very 
fast, which made the handling of this 
pump rather inconvenient. 
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DISCHARGE PIPE OuT OF LINE 


Each time the pump was lowered a 
platform had to be set up on the next 
landing. Once when the pump was 
changed the connections on the discharge 
pipe came together as shown in the ac- 
companying illustration. As the pipe 
could not be lowered and there was not 
time to cut a new one, one end of the 
pump was blocked up and the pipe 
sprung together. 

On moving the pump again, arrange- 
ments were made to place the coupling 
in the vertical pipe. This gave a better 
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chance to make connections in case the 
pipes did not come together when the 
pump was moved to a lower level. 

There was never any time to spare 
when shifting this pump, and on one oc- 
casion a new piece of pipe was lowered 
into the mine with the union on the wrong 
end. As tools were not at hand to change 
the union, the pipe had to be sent to the 
surface to be turned around, and by the 
time the connection was made the pump 
was submerged. 

EARL E. WEBSTER. 
Higley, Ariz. 








Broken Piston Ring 


One of several large Corliss engines 
had behaved beautifully for several 
years, and everything was in good order 
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PISTON AND RINGS 


so far as those interested knew. Then, 
all at once, the engine began pounding. 
The brasses were sprung and everywhere 
that anything could possibly budge was 
strained. An examination indicated that 
the trouble was internal. 

After taking off the cylinder head, an 
attempt was made to turn the engine 
over. The piston moved easily through 
most of the cylinder, but when it ap- 
proached the head end where the diam- 
eter was slightly less, the piston got 
tighter and tighter until the aid of jacks 
was necessary to force the piston over 
to the counterbore. Drawing the piston 
from the cylinder until the first packing 
ring showed, the cause of all the trouble 
came to view. 

The accompanying sketch shows the 
slotted end A of the packing ring, and 
the line B indicates where this end had 
broken off. The break was an old one 
and the continual movement of the small 
piece of metal, confined in the small 
cavity, had worn one of its ends wedge- 
shaped. Finally, this wedge slipped under 
the end of the ring, expanding it to the 
limit and preventing any contraction. The 
result was that the piston filled the 
largest cylinder area and was made a 
driving fit in the smaller area where less 
wear had taken place. 

F. WEBSTER BRADY. 


Scranton, Penn. 
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Combination Pressure and 
Vacuum Gage 


Following is a description of a com- 
bination pressure and vacuum gage: 
It consists of a brass cylinder A, piston 
B, two piston rods C, two spring’ of dif- 
ferent tensions D and two cylin¢-r heads 
E. Each cylinder head has four holes 
for the screws F of a very fine thread 
to prevent leakage which, when screwed 
in or out, moves the two plates G and 
thus adjusts the tension of the springs. 
The piston rods are connected by two 


short rods H to a flat, brass gear rack - 


I, and the gear engages with the gear 
wheel J to which the pointer is connected. 
The two drums K are to prevent the oil 
from flowing away. 


This gage shows the absolute pressure 
when connecting the pipe N to the live- 
steam main and the pipe L to the exhaust 
steam. Closing the valve L and opening 
the valve M to the atmosphere the gage 
will register the live-steam pressure, and 
by closing the valve N and opening the 
valve O it will register the exhaust-steam 
pressure. With condensing engines it 
is only necessary to connect the pipe L 
to the condenser and the gage will show 
the mean effective pressure, live-steam 
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Indicator Diagram Defects 


The indicator diagram shown herewith 
was taken from the low-pressure cylinder 
of a Porter-Allen engine, and diagrams 
taken from three other engines of the 
same type show the same lines. These 
engines are all run compounded in the 
summer season only. The low-pressure 
cylinders are disconnected and the en- 
gines are run simple for the sake of ex- 
haust-steam heating during cold weather. 

The irregularity of the diagram at the 
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is maintained. Why do not the same 
defects show on both ends of the dia- 
grams Y 
EDWARD T. BINNS. 
Philadelphia, Penn. 








Disposing of Back Numbers 


This seems to be an opportune time 
to say a few words in regard to disposing 
of the technical magazines of 1910. Some 
engineers allow them to accumulate until 
they are in the way, and then destroy 











ee 





Power 





Wuy ArE Not BoTH DIAGRAMS THE SAME? 

































































DETAILS OF COMBINATION GAGE 


pressure and vacuum. If used as a vac- 
uum gage alone, connect the pipe N to 
the vacuum and open the valve M to the 
atmosphere. The pointer will then show 
the vacuum in inches and pounds pres- 
sure above a vacuum. 
Victor AZBE. 
St. Louis, Mo. 


point of admission has puzzled the en- 


gineer in charge, particularly as several 
different indicators have been used on 
these engines. 

The speed of each is 157 revolutions 
per minute and the initial steam pressure 
in the 24x30-inch low-pressure cylinder 
is 30 pounds. A vacuum of 21% inches 


them. Others clip such portions as are 
of special interest, and destroy the re- 
mainder. 

These methods are a more or less 
shameful waste of valuable literature. 
I have had Power for 1909 bound in two 
volumes, by a local bindery, and I am 
going to have the numbers for 1910 bound 
in the same way. 

To prepare the paper for the bindery, I 
remove the advertising matter, retaining 
the editorial page in the front and the 
page entitled “Moments with the Ad 
Editor,” at the back of the paper, also 
the pins. 

Several engineers with whom I have 
discussed the subject, and who formerly 
destroyed their papers, are having them 
bound. To some this may seem expensive 
but I think it pays, for in these papers 
we have accounts of interesting experi- 
ments and tests, letters from practical 
men who give us the benefit of their 
experience in getting out of difficulty 
and relate all kinds of stunts and kinks, 
some one of which may just fit an in- 
dividual case. 

Inquiries of general interest, with an- 
swers, are always instructive, also many 
illustrations of new things for the power 
plant, and valuable information relating 
to their construction and operation. This 
subject as a whole comprises a reference 
library which can be obtained in no other 
way, and which, if properly bound, makes 
a pleasing addition to any engineer’s 
bookcase. 


J. A. Levy. 
Greenfield, Mass. 
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Leakage through a Piston 
Valve 


In the issue of November 29, Mr. Al- 
len’s criticism of Mr. Mitchell’s article 
dealing with the matter of leakage 
through a piston valve is interesting. 

For some time it was quite the fashion 
to discredit this type of valve. But now, 
thanks to the experiments of Messrs. 
Callendar and Nicolson, and to the sub- 
sequent efforts of designers and makers 
of this valve, it has quite rehabilitated 
itself and it is remarkable that the world’s 
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Fic. 1. DIAGRAM OF ORIGINAL VALVE 


records for economy on two different 
tvpes of engines were obtained with this 
valve. 

Mr. Allen’s remarks on the advantages 
of the piston valve are quite in agree- 
ment with the experience of makers in 
England, and, as indicated above, there 
are some who are prepared to go fur- 
ther than he on the matter of economy 
if the valve be used with superheated 
steam. 

In Mr. Mitchell’s description of his ex- 
periments he stated that many schemes 
have been devised for measuring the 
amount of the leakage, but in general 
they are crude and for many reasons 
the results cannot be regarded as ac- 
curate; he then mentions the most im- 
portant defect common to all of them and 
straightway embodies it in his scheme. 

Had he read the literature on this 
subject he would have come across 
Messrs. Callander and Nicolson’s experi- 
ments and would have seen how inac- 
curate his statement is, and the study of 
the subject might have been benefited 
by his attempting to improve upon the 
methods of these experimenters. 

That there is a great difference be- 
tween the leakage of a valve or piston 
when standing and when running seems 
to be quite understood, yet the first tests 
were taken with the valve and piston 
moving, and in order to separate the 
'ecakage of the piston from that of the 
valve the tests were taken with the pis- 
fon standing. 


Comment, 
criticism, suggestions 
and debate upon various 
articles. letters and edit- 
orials which have ap- 
peared in previous 
issues 


The fit of the valve when it was tested 
was stated to be perfect; if this were so, 
then a great opportunity for taking a 
valuable test has been neglected; how- 
ever, what was this fit? Was the clear- 
ance measured in ten-thousandths or in 
thousandths of an inch? Or, was steam 
turned on and found not to leak past the 
valve when it was standing ? 

The fit of the piston was not stated; 
if it had been an ordinary commercial 
fit then, when standing, steam would not 
have leaked past it; the fact that it did 
leak when standing showed that it was 
not a good fit; it is improbable that the 
tests would have been taken had the ex- 
perimenter considered that this was not 
a good fit, so possibly his idea of a 
perfect fit was little better, and the ex- 
traordinary amount of leakage is ex- 
plained. 

It is difficult to see why it was decided 
to have a special vaive for these tests; 
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Fic. 2. SAME VALVE WITH SOLID LINER 
AT ONE END 


the preparations would have been much 
cheaper and the tests carried out much 
more accurately and expeditiously if the 
arrangement shown in the accompanying 
figures had been adopted. 

This arrangement obviates the plug- 
ging up of any port, which is a very de- 
sirable feature, as it was stated that the 
plugging up of the cylinder port was not 
successful and it is probable that the 
plugging up of the exhaust port from the 
valve was equally unsuccessful, but in 
this instance unnoticed. 

Fig. 1 shows the original valve and its 
liners. During the tests this valve was 
replaced by one which admitted steam to 
the head end of the cylinder only, and 







the exhaust port at the crank end was 
plugged up. 

Fig. 2 shows the original valve and one 
original liner, the other liner being new 
and without ports so that steam cannot 
get from it either into the cylinder or into 
the exhaust pipe; the liner in the head 
end is easily replaced without dismantling 
the cylinder and the new liner should be 
inexpensive. 

A pipe can be led from a hole in the 
head-end valve cover to the condenser 
and so all the leakage from that end of 
the valve can be measured; another pipe 
could be led from the relief-valve hole 
in the head end of the cylinder to another 
condenser and so the leakage from the 
piston measured. 

It is seen that with this arrangement it 
is possible to take very accurate tests of 
the valve and of the piston leakage sep- 
arately and simultaneously, and it is 
hoped that Mr. Mitchell, or anyone who 
is able to, will use this idea or an im- 
provement on it and repeat the experi- 
ments. 

If experiments could be made with 
various types of valves, the results would 
be most interesting and valuable. When 
making the tests it should be kept firmly 
in mind that one assumption vitiates the 
whole of the test, and that the full data 
of the tests should be published. 

A. VINCENT CLARKE. 

Gainsborough, Eng. 








Washing Boilers Externally 

A correspondent in the December 27 
issue inquires as to the advisability of 
washing the fire surface of the boilers 
under his charge. 

With one battery of boilers I did this 
for several years with no ill effects. The 
external washing was done, of course, 
only when the boiler was down for clean- 
ing and, as the correspondent says, there 
was heat enough to dry off the surfaces. 

I cannot say that I advise external 
washing, though, for the conditions varv 
so much; because it proved to be all 
right in one case does not insure it to be 
so in all cases. 

Filling a boiler with cold water after 
cleaning is something I much dislike to 
do, on account of the severe contraction 
ctrains set up and the corrosive effect 
of the sweating that takes place; the tem- 
perature of the water does not need to be 
high to prevent this; 140 degrees or more 
will do. 


J. O. BENEFIEL. 
Anderson, Ind. 
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Setting Us Straight 
METHOD OF BANKING FIRES 


Regarding the question under the above 
caption in the December 20 issue, 
M. B. F. makes no explanation as to how 
thick the grates are covered with fuel or 
the method employed regarding the fuel 
on the grates. 


Closing all doors and dampers is, of 
course, right, but in addition the fires 
should not be left on the grate bars or 
given an ordinary covering of coal. The 
proper method of banking fires is to push 
back the fuel from the front of the grate 
and then cover the live fuel on the rear 
of the grate with fresh coal to a depth 
of not less than 3 inches. Closing all 
drafts will result in finding the fuel ready 
for work the following morning, when it 
can be set into active combustion by 
simply opening the drafts, pulling the fire 
over the whole grate and adding a lit- 
tle fresh coal. 


I would strongly oppose the suggestion 
of opening the flue doors to overcome any 
air leak that may be in the damper, be- 
cause opening the flue doors means that 
a current of cold air is being continually 
drawn through the tubes, causing a chill- 
ing of the boiler, which is opposed to 
engineering practice. Furthermore, flue 
doors are seldom any too secure or tight 
and if they are opened at night the 
chances are that they will leak in the day 
time. Any plant operating with natural- 
draft conditions will be subjected to an 
intake of airat any leaky flue door, great- 
ly to the detriment of the economy of 
steam production and also to the welfare 
of the boiler. M. B. F. will do well to 
leave his flue doors closed both day and 
night and to see that there are no leaks 
at that point. On the other hand, he 
should study the matter of leaving a part 
of the grate surface exposed, covering 
the fire a little heavier on the rear end 
as suggested above. 


STEAM FOR PREVENTING CLINKERS 


In the December 13 issue the following 
inquiry and answer are given: 

“I have been told that a jet of steam 
under the grates will prevent the forma- 
tion of clinkers. Is this true, and is it an 
economical practice ? 

“ES. P. GC. 


“Clinkers are caused by the melting 
and running together of the incombustible 
in the coal by the heat of the fire. If 
steam enough is passed through the fire 
to keep the temperature below the melt- 
ing point of the ash, clinkers will not 
form. It is certain that there is no econ- 
omy in using steam to reduce the tem- 
perature of the fire under the boiler which 
makes the steam.” 

It is very evident that the answer given 
was hastily and thoughtlessly furnished, 
as it is entirely misleading and a very 
incorrect opinion might be formed by 
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anyone reading it who is not thoroughly 
conversant with the subject. 

What are the facts? Strictly speaking, 
ash does not melt at all. Clinkers are 
caused by the fusing of certain elements 
in the fuel; these elements may be sand, 
silicate, sulphur, etc. 

In coal, the formation of clinker shows 
different characteristics; in some cases 
the clinker is very easily broken up and 
is not in any sense of the word a detri- 
ment; in others, it fuses and becomes a 
part of any firebrick with which it comes 
in contact and cannot be broken off ex- 
cept at the expense of the firebrick to 
which it adheres; in still other instances, 
clinker is so serious a trouble as to com- 
pel a cessation of the use of the fuel 
which produces it. 

The detriments of clinker are well 
known. If the clinker only causes extra 
labor in the manipulation of the fires, just 
that excess is a cost. On the other hand, 
its presence may result in loss of brick- 
work or loss of active grate surface in 
the fire. 

How, then, is clinker to be prevented ? 
The only successful means of prevent- 
ing clinker is the use of a steam jet 
under the grates. In doing this, careful 
study should be given so that the steam 
will be uniform under the entire grate 
surface and yet not of sufficient volume 
to reduce the temperature of the fire. It 
is quite unnecessary that the tempera- 
ture of the fire be materially reduced in 
order to prevent clinker; in fact, if the 
temperature were materially reduced by 
the use of steam jets there would be 
loss of economy, as the actual steam used 
and the excess fuel burned would more 
than offset any cost due to clinker. 

How, then, should the steam jet be 
applied? Its most common and only suc- 
cessful application has been in the form 
of steam-jet blowers, and it has been 
the constant aim of the manufacturers 
of steam-jet blowers to reduce the 
amount of steam that they use for mo- 
tive power and reliable manufacturers 
are now placing on the market blowers 
which are guaranteed on this particular 
point. 

The use of a steam-jet blower can be 
for the purpose of increasing the 
draft or it can be for the purpose 
of eliminating clinker, or both. I remem- 
ber very well a certain plant to which 
my attention was called by an urgent 
telephone message to the effect that it 
was impossible to hold steam. On in- 
vestigating, I found the plant running 
under natural-draft conditions, although 
the furnace was equipped with the Par- 
son steam blower. By inserting a slice 
bar the fuel was shown to be fused to- 
gether to an extent that rendered the 
whole one sticky mass, as might be evi- 
denced in a pan of taffy. With the means 
of a slice bar and a common two-prong 
hook, I had the fire torn apart and then 
the steam blower was set in operation. 
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Using the same fuel and with the steam 
blower in operation, inside of a half hour 
I had a thoroughly satisfactory fire and 
the boiler was developing its full re- 
quirements of steam and this without ob- 
jectionable clinker from the fuel. 

Such an experience as this, together 
with hundreds of others of similar con- 
ditions which I have personally investi- 
gated, would absolutely disprove the 
statement made in the answer under dis- 
cussion, that the temperature of the fire 
must be reduced in order to prevent the 
formation of clinkers. 

By the use of a pyrometer I have found 
that the amount by which the temperature 
is reduced when using a proper steam-jet 
blower is almost negligible, whereas the 
formation of clinker is eliminated or 
certainly reduced to a point where it is 
not objectionable, using fuel which 
clinkered badly with fan or natural draft. 

Again referring to the item under dis- 
cussion, the statement therein made that 
“It is certain that there is no economy 
in using steam to reduce the temperature 
of the fire under the boiler which makes 
the steam” is one that would suggest 
the conclusion that there is no economy 
in using steam jets or steam blowers. 

I can cite hundreds of cases where the 
use of a steam jet has not materially 
reduced the temperature of the fire, al- 
though it successfully eliminated objec- 
tionable clinker; therefore, it is quite 
unnecessary to say that “There is no 
economy in using steam to reduce the 
temperature,” because steam is not used 
in sufficient volume to reduce the tem- 
perature nor does it materially reduce 
the temperature of the fire; in many cases 
it positively improves it. 

Using jets made of ordinary pipe has 
been common practice, but I would sug- 
gest that the steam jet used be supplied 
by means of a proper form of blower as 
being the most economical and best meth- 
od of accomplishing two purposes. 


HORSEPOWER AND BOILERS 


Another inquiry in the December 13 
issue requested the rating of horizontal 
tubular boilers with respect to the amount 
of heating surface. The reply given was 
to the effect that horizontal tubular boil- 
ers were rated on a basis of 10 square 
feet of heating surface per horsepower. 

While it is quite true that makers of 
horizontal tubular boilers at the present 
time base their rating on 10 square feet 
of heating surface per horsepower, 
claiming this type to be fully as efficient 
as the water-tube type, it is not true that 
this is a common rule, and for years back 
manufacturers of horizontal tubular boil- 
ers have established rating on a basis of 
one to fifteen; then, later, they established 
a basis of one to twelve. 

While it is true that horizontal tubuiar 
boilers are capable of high overrate, the 
inquiry was directed by an engineer who 
had a boiler already produced and not a 
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boiler which was being made at the pres- 
ent time; I therefore suggest the develop- 
ment of this subject so that the engineer 
asking the information may be in full 
possession of the subject rather than be- 
ing given an answer which he would find 
flatly contradicated by a very large per- 
centage of operating or professional en- 
gineers. The real difference between the 
efficiency of a water-tube boiler and that 
of a horizontal tubular boiler lies in the 
difference in the settings. 
CHARLES H. PARSON. 
New York City. 








Water Gages 


In the December 13 number of POWER 
Mr. McGahey favors valves in the water- 
column connections. I think he is right 
on that point, but his sketch shows a 
poor way of connecting the column. Also 
the column is in a bad position in re- 
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IMPROVED ARRANGEMENT OF WATER- 
COLUMN PIPING 


fard to the water level. I submit the 
accompanying sketch as showing an im- 
proved layout. The sketch is self-ex- 
planatory. With the blowoff piping ar- 
ranged as shown, the column can be 
blown down with even greater conveni- 
enc than in the case where the column 
Is arranged as per Mr. McGahey’s 


s] 


L. JOHNSON. 
eter, N. H. 








there is anything worse than no 
column on a steam boiler, it cer- 

is one arranged as shown by 
\icGahey in the December 13 issue 
“ER. No doubt a good many read- 
ould like to have Mr. McGahey lay 
ront view of his column arrange- 
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ment, as it probably would enrich their 
conceptions of the fourth dimension. I 
have always been under the impression 
that a gage glass should show the hight 
of the water above the tubes and not 
below. Another thing I consider to be 
poor engineering is the use of gate valves 
on columns, where impurities are liable 
to clog the pipes. 

H. F. HEYRODT. © 

Bridgeport, Conn. 








Trouble with a Heating Plant 


In regard to Mr. De Saussure’s prob- 
lem, as described under the above head- 
ing in the January 10 number, in my 
opinion the equalizing pipe on top of the 
receiver tank, if properly connected, 
serves mainly to facilitate the work of the 
pump and guard the tank against a vac- 
uum; hence, this equalizing pipe has no 
effect on the distant group of radiators. 

Since he has a seal at A, the water line 
in the returns must be about where the 
dotted line is; but what causes the see- 
saw is the steam pipe at A running from 
the main to the seal trap, which “‘buck” 
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would have the steady drop in pres- 
sure necessary to allow a regular steady 
flow to the receiver. 
ALEX DOLPHIN. 
Jamaica, N. Y. 








Boiler Explosions 


In many of the accounts of boiler ex- 
plosions I see this statement, “The boiler 
was being limbered up after being idle 
for some time” or, “The boiler had not 
been used for some time.” I believe that 
many boiler explosions have been caused 
by getting the boilers under pressure too 
rapidly after they had been idle for a 
longer or shorter period. 

When a boiler has been standing cold 
for some time, the steam gage is more 
likely to become stuck than at other 
times. The spring may not throw the 
needle accurately. 

I noticed in the account of the Pitts- 
field explosion the statement that the 
steam gage showed only 35 pounds pres- 
sure, while there probably was a pres- 
sure of 125 pounds or more on the shell 
of the boiler. 
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against the regular flow of water from 
the horizontal return until the water line 
AB is high enough and the pressure in 
the radiators sufficiently equalized to 
start a sudden rush of steam and water 
down C, the arrangement at A acting as 
an injector for the time being. 

I am not of the opinion that the pres- 
sure in C ever drops; further, I do not 
think that the gage is at the proper point 
to indicate any variations in the pres- 
sure in pipe C. As soon as the siphon- 
like action ceases on account of lack of 
water, the pressure at B will be at its 
lowest, and it will gradually increase as 
the seal A becomes full of water. 

I should say that the elimina- 
tion of pipe A from the main to the seal 
would stop the trouble. Then, pipe C 








Automatic Feed 
Pump and Receiver, 


REPRODUCTION OF Fic. 1, SHOWING ARRANGEMENT OF HEATING SYSTEM 


Once, while running a battery of boil- 
ers in a plant in New England, I was get- 
ting up steam in Nos. 1, 2 and 3. When 
I noticed that the gages on Nos. 1 and 
3 showed 40 pounds while that on No. 2 
showed only 10 pounds pressure, I knew 
by the fires, water, etc., that the No. 2 
gage ought to have shown as much pres- 
sure as the others. I gently rapped and 
shook the gage and the needle came right 
up to the proper mark. 


I believe that in every plant that has 
only one boiler, the boiler should have 
two steam gages. Then, if one happens 
to stick there is not one chance in a 
hundred that the other would register 
wrong also. 


W. J. STARKE. 
West Cummington, Mass. 
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Boiler Explosions in Germany 


The editorial under the heading “Boiler 
Explosions in Germany,” in Power for 
December 20, should make one sit up and 
think. Why have we so many explosions 
in this country ? There must be something 
radically wrong. Perhaps there may be 
a few reasons. 


Germany has no coroner handy with 
the whitewash. The officials whose busi- 
ness it is to investigate such accidents 
are installed and shielded by the govern- 
ment and all stand on their honor, which 


is worth more to them than mere dollars — 


and cents. They never bow to the dollar 
sign. They do their duty no matter whom 
their action hits. They are sticklers in 
upholding the law; try to bribe one and 
see how quick the briber goes to jail. 
When a boiler explodes, killing one or 
more persons, the district attorney with 
a circuit judge goes to the scene. 

The attorney and the judge conduct 
the inquest. Experts are summoned, only 
such men as hold master certificates 
and are well qualified, also the inspector 
who last examined the boiler being 
eligible. 

These men sift the evidence and no one 
dares to block their efforts. They need 
fear no political wrath, for all hold their 
jobs for life, unless promoted, and pro- 
motion comes according to ability in en- 
forcing the law. If, in their investigation, 
they find someone negligent, the blame is 
placed; it makes no difference who the 
party is or whether he is of high or low 
rank. And the blame is often found to 
be with someone “higher up” that is liv- 
ing (not a dead man or a dying engi- 
neer; remember Brockton, Mass.). 


The man responsible is then placed 
under arrest immediately. At the trial 
he is charged with such a crime as the 
inquest seems to indicate. He must clear 
himself if he can; nine times out of ten 
he cannot. Sentence is pronounced if 
he is found guilty; the penalty usually 
is not a fine because this only hurts the 
pocketbook; generally it is a jail sentence. 


If we had some of.this in our great 
and glorious United States, what a bless- 
ing it would be! Look through the list 
of explosions and one cannot help but 
shudder. How many dead men there are 
with blame resting on them of which they 
are innocent! _ But, dead men tell no 
tales. 

A. RATHMAN. 

Chicago, III. 

















Metallic Packing 


In answer to the question by W. D. 
Marquest in the December 13 number 
concerning metallic packing, I would say 
that if he will indicate his engine he will 
probably find there is back pressure at 
the end of the crank-end stroke which is 
so high as to produce a pressure on the 
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packing greater than that due to the boiler 
pressure. 

If there were back pressure at the 
other end of the stroke it would not have 
any effect on the packing or rod, as the 
piston would be between the pressure and 
the packing. I still have the first rod 
that was used in my engine; it is worn 
tapered at the crosshead end. 

The tension of the springs causes but 
very slight wear. 

W. H. PHELPs. 

Ellwood City, Penn. 








Does the Crosshead Stop? 


I have been reading the arguments on 
Mr. Fryant’s question, “Does the Cross- 
head Stop?” My opinion was that it 
did. I wanted to know for sure so I made 
a wooden cylinder and mounted it be- 






Crank End 
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Fic. 1. DIAGRAM OF CROSSHEAD TRAVEL 
side the engine with its axle parallel 
with the crosshead. I kept it in motion by 
a string running around the shaft of the 
engine, around two spools and then 
around the cylinder. Then, by placing 
a piece of paper on the cylinder, fasten- 
ing a pencil to the crosshead so that the 





Wooden Cylinder 
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Fic. 2. ARRANGEMENT FOR DRAWING 
DIAGRAM 


point just touched the paper, I was ready 
to take a diagram. I turned the engine 
over once by hand and secured the dia- 
gram shown in Fig. 1. This diagram 
proved beyond a doubt that the crosshead 
does not stop for, if it did, there would 
be a straight line at A and B, Fig. 1. As 
the ends of the diagram are curves, the 
crosshead did not stop. I took this dia- 
gram from a high-speed automatic engine 
with a 14-inch stroke. 

The curve at the head end of the dia- 
gram is somewhat sharper than that at 
the crank end on account of the cross- 
head having a quicker motion during the 
head-end half of the stroke. 

WILLIAM T. KINGSLEY. 

Boise, Idaho. 
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Fusing Temperature of Ash 


the discussion by J. V. Hunter in the 
issue of December 27 of the article on 
“Fusing Temperature of Ash,” which ap- 
peared in an earlier issue, is very in- 
teresting, and bears out conclusively the 
contention that the clinkering property of 
coal bears no relation whatever to the 
percentage of sulphur in the coal. 

All other usual determinations, such 
as the percentage of iron in the ash, per- 
centage of lime, etc., apparently fail in 
indicating this characteristic, and the only 
test which we have found to be consistent 
is that of determining the fusing tem- 
perature of the ash. 

Mr. Hunter says that few people are 
in a position to obtain these data and it is 
reasonable to suppose that sole reliance 
must be based upon actual tests con- 
ducted in the plant. .This is true to a 
certain extent, for even the proximate 
analysis of the coal, the B.t.u. determina- 
tion, the percentage of CO. in the flue 
gas, etc., are only of value when proper- 
ly interpreted in connection with actual 
operating conditions. The purpose and 
value of such tests, however, are that they 
serve as definite and reliable indications 
of the suitability of various fuels or con- 
ditions for securing the best results in 
practice. 

In the past, the only method of deter- 
mining the clinkering property of coal 
has been to burn it, and while it is true 
that the “proof of the pudding is in the 
eating thereof,” yet it is often very de- 
sirable to learn before the pudding is 
eaten, or the coal burned, whether or not 
the act is going to result disastrously in 
either case. 

In many of the larger power plants to- 
day, capacity is of primary importance. 
The greatest enemy of capacity, as well 


-as efficiency, is the formation of clinker, 


and it is certainly very desirable in every 
possible case to prevent the disastrous 
procedure of trying out in practice all 
of the various kinds of coal which may 
be shipped upon a contract, by providing 
limitations of the fusing temperature of 
the ash in the specifications with suitable 
penalties and premiums, just as are im- 
posed upon variations in the B.t.u., per- 
centage of ash, etc., in many cases today. 
In other words, the fusing temperature 
of ash is a short cut to determining be- 
fore a coal is placed in the furnace, or 
even before it is delivered to the plant, 
whether or not it will be suitable, without 
having to wait until the plant is shut 
down for lack of steam, due to lack of 
air with which to burn the coal. 

We hear a great deal today about the 
heat value of coal, and the percentage of 
CO. in the flue gas, but neither can the 
maximum B.t.u. be developed, nor the 
best percentage of CO. be obtained if the 
ash forms a clinker which slags over 
the grate and prevents the flow of air 
through the fuel bed. 
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It is true that there is a great varia- 
‘ion in the amount of clinker formed in 
different furnaces, due to the method of 
handling the fire, and every engineer 
and fireman should remember that any 
ash should be kept as cold as possible, 
thereby preventing undue risk from heat- 
ing it up to, or far beyond, its fusing 
temperature. However, under similar 
conditions, whether they are good or bad, 
the fusing temperature holds a relation 
which indicates the comparative values 
of different coals, and it is comparative 
quantities that are of value in engineer- 
ing practice more than absolute or theo- 
retical figures. 

Mr. Hunter referred to the practice of 
mixing coals, and its effect upon the 
formation of clinker. His conclusions on 
this are in general correct; in some cases 
it may be helpful to the more troublesome 
coal, while, on the other hand, the mix- 
ing may cause serious trouble, while 
either coal burned separately might give 
satisfactory results. 

Mr. Hunter also mentioned the pos- 
sibility of adding ingredients, such as 
lime and silica to the ash, in order to 
eliminate this trouble. This point has al- 
ready been taken up by W. N. Wing in 
the November 22 issue of Power and 
discussed by E. Dixon in the December 
27 number. In the case under discus- 
sion, Mr. Wing spoke of using oyster 
shells to remove clinkers from a boiler 
furnace, and there is no question but 
that he might have received some benefit 
from the use of lime in this form, but as 
to the action of lime, I differ with Mr. 
Dixon in this connection and do not be- 
lieve that the lime added lowered the 
fusing temperature of the ash by fluxing 
it, but that it increased the fusing tem- 
perature of the ash. With a certain com- 
position of ash, lime added, up to a cer- 
tain percentage, may act as a flux, but 
as lime itself cannot be fused much be- 
low the temperature of the electric arc, 
it would certainly increase the fusing 
temperature of any ash if used in suffi- 
cient quantity, and this is probably what 
Mr. Wing did. I have known of other 
cases where oyster shells have been used 
in lessening the trouble from clinker. I 
have also learned that trom some mines, 
coal with a higher percentage of ash due 
to the admixture of certain kinds of clay 
and slate which were high in alumina 
increased the fusing temperature of the 
ash and lessened the trouble from clinker, 
and there is a possibility that in the 
future coal may be treated in order to 
Prevent clinker as feed water is now 
treated in order to prevent scale. This, 
however, can only be done by adding 
otier material, the composition of which 
will depend upon the nature of ash which 
\lready inherent in the coal, and while 
may be feasible in the case of coal 
ch has a low percentage of ash, yet 
ere a high percentage of ash exists 
‘he coal a greatly increased percent- 
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age of the added material would probably 
offset any advantage gained thereby. 
E. G. BAILEY. 
Boston, Mass. 








Why the Feed Pipes Clog 


In regard to Mr. Piper’s letter in the 
January 3 issue under the title, “Why 
Did the Feed: Pipes Clog?” it is my 
opinion that the trouble is due to iron in 
the water. 


I have had the same trouble. If Mr. 
Piper will have the water analyzed, he 
will probably find that it contains iron. 
This forms a reddish scale. 

PETER ELSETH. 

Crookston, Minn. 








Faulty Design and Economic 
Engineering 


In Power for November 22, R. L. Ray- 
burn speaks of the engineers in charge 
of plants, knowing the plant as no others 
do, as a reason for not securing the ser- 
vices of a competent consulting engineer. 
As the general run of chief engineers 
are usually busily engaged in making 
necessary repairs and changes, they are 
left but little time to spend in convincing 
the management of the necessity of mak- 
ing needed changes or improvement in 
equipment; while the consulting engineer 
has little else to do. Moreover, it is well 
known that a man’s personal appearance 
and standing or reputation has much to 
do with the consideration given his propo- 
sitions. Very frequently it is the case 
that the management does not like to 
have the engineer become the advisory 
board. In such cases the consulting en- 
gineer can and does play a very useful 
part, as the engineer can have his plans 
carried out through the consulting engi- 
neer. 


A chief engineer in charge of a plant 
cannot reach the management for an 
audience until he has risen in their es- 
teem and subsequently in the ranks of 
men, through his everyday efforts and 
achievements. 


Of course, there are consulting engi- 
neers and consulting engineers, those of 
good repute and otherwise. No man 
would commend the practice of employ- 
ing a man as chief engineer in charge of 
plant, just because said man had made 
a failure in some particular plant. I 
have been wondering what Mr. Rayburn’s 
impressions are of what a consulting en- 
gineer really should be capable of; we 
may call a man a consulting engineer or 
he himself may assert that he is capable 
of performing the duties of a consulting 
engineer, but that does not make it so. 
To become a successful consulting engi- 
neer, it is necessary first to apply the 
theories, and your own hypotheses to 
everyday practice. A man rises to such 
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a position by a gradual process. Per- 
haps he should first be the chief engineer 
in charge of a plant before he should 
consider himself eligible for the duties 
and responsibilities of the consulting en- 
gineer. 

There are different types of consult- 
ing engineers. Unquestionably, a man 
should specialize along some particular 
line of work. 

It is only natural to find men terming 
themselves “consulting engineers” who 
in reality are entirely unfit to design or 
lay out a power or heating plant. I have 
known college graduates to establish of- 
fices in cities and term themselves con- 
sulting engineers; certainly we would not 
expect such persons, just out of college, 
to be capable of laying out a power plant, 
neither would we expect a good business 
man to employ such impostors. 

I say that the consulting engineer will 
play a more important part in the opera- 
tion of light, heat and power plants each 
succeeding year, as a man of caliber, 
high standing and achievements will be 
necessary to make the final determina- 
tions and to display sufficient tact in pre- 
senting a new layout or proposed change 
to the management. 

Perhaps a great many of the changes, 
etc., were the ideas of the engineer in 
charge, but the changes often never 
would be made if they were presented to 
the management by the engineer. This 
is an age of salesmanship, an accomplish- 
ment which the engineer does not fre- 
quently possess to any marked degree. 

In conclusion, I assert that the isolated 
plants cannot expect to withstand the on- 
slaught of the central stations unless they, 
too, are organized in a concrete body as 
the central stations are. Also, they are 
ultimately doomed unless the same high 
standard of salesmanship is resorted to, 
in order that the management may be 
convinced that it would be cheaper and 
better to operate its own plant. This 
high-grade salesmanship must be one of 
the attainments of the consulting engi- 
neer, as he is in such standing with the 
management that the engineer in charge 
can never attain. 

WALDO WEAVER. 

Middletown, O. 








When cutting pipe threads in a lathe it 
is sometimes difficult to get the exact 
diameter necessary. When a mistake is 
made and the threads on a 6-inch pipe 
are cut a trifle too small, so that it screws 
right up to the shoulder, then it remains 
for the workman to get out of the trouble 
the best way he can. A very good way 
is to use wire cloth of the brass variety, 
about 60 or 80 meshes to the inch, similar 
to that used by the farmer for straining 
his milk. Wrap a bit of wire cloth around 
the pipe, daub it with litharge or red lead 
and screw the pipe home with the wire 
cloth in the joint. This joint will never 
leak or come loose. 
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Inquiries of 








To Make Pipe Covering Stick 


How can asbestos be made to stick to 

steam pipes and cylinder heads? 
P. C. S. 

Give the surface a coat of silicate of 
soda, sometimes called liquid glass, and 
before it has time to dry apply dry as- 
bestos as thick as possible by handfuls. 
The silicate will stick to the surface and 
hold enough asbestos to serve as an 
anchor for the following coats to be ap- 
plied in the usual manner. 








Reasons for Compression 
What reasons are there for giving com- 
pression when setting engine valves? 
R. F. C. 
Compression reverses the direction of 
pressure on the pins and main bearing 
of an engine gradually, takes up the lost 
motion without shock and allows the 
crank to pass the centers quietly. It 
also fills the clearance space with ex- 
haust steam instead of with steam from 
the boiler. 








Safety Valve and Steam Gage 

If with a safety valve set to blow at 
80 pounds the steam gage should show 
a pressure of 120 pounds, what should 
be done? 

Ss. S. G. 

The pressure should be reduced, the 
boiler cooled and both gage and valve 
tested by a competent man. 








Reducing Size of Eccentric 
If % inch is turned off the outside of 
an eccentric, how will it affect the valves 
and the speed of the engine? 
B.S. E. 
In no way whatever. 








Capacity of Duplex Pump 
How many gallons of water will be de- 
livered by a duplex pump making 30 
strokes per minute with 4x6-inch water 
cylinders ? 
Cc. hh P. 
The area of the 4-inch piston is 12.56 
square inches and 75.36 cubic inches of 
water will be delivered per stroke. Both 
pistons will, together, make 3600 single 
strokes in one hour and the quantity of 
water pumped will be 
75-36 X 3600 
231 


Cutoff with Lapless Valve 


If a slide valve has neither lap nor 


= 1174.44 gallons 








Questions are 
not answered unless 
accompanied by the 


name and address of the 
inquirer. This page 1s 
for you when stuck- 
use it 





lead, at what point in the stroke will the 
cutoff take place? 
ie a A 
At the end. 








Badly Scaled Botler 


In case a boiler is found to be badly 
scaled, what should be done? 
R. S. B. 
It should be thoroughly cleaned at 
once. 


Thickness of Strap Plates 

Why are the cover plates or straps of 
a butt and strap joint made thicker than 
the shell plates, and why can they not be 
made thinner ? 

ee 

They are never made thicker than the 
shell, but on the contrary are frequently 
thinner. They should never be less than 
five-eighths of the thickness of the shell 
plate. 








The fan is driven by an 8x8-inch engine 
running 153 revolutions per minute with 
a steam pressure of 100 pounds. How 
can I make the change? 
| ee 

You cannot do it. The power required 
to drive a fan is approximately as the 
cube of the speed. A 7-foot fan at 187 
revolutions per minute takes about 20 
horsepower, which is about the limit of 
your engine at its present rate of speed 
at 60 pounds mean effective pressure in 
the cylinder. To drive the fan at 400 
revolutions will take over 90 horsepower, 
which means an increase in piston speed 
or mean effective pressure beyond what 
is possible. The safe speed for the fan 
will fall below 275 revolutions per min- 
ute. These and other reasons, any one 
of which is sufficient without the others, 
will show why it cannot be done. 


Weight of Boilers 
What is the weight of a 60-inch and a 
72-inch return-tubular boiler? 
W. O. B. 
The weight of a 60-inch return-tubular 
boiler without front or fittings varies ac- 
cording to length, etc., from 10,000 to 
13,000 pounds; complete from 17,000 to 
18,500 pounds. The weight of a 72-inch 
boiler will range from 14,500 to 26,000 
pounds, depending on length and equip- 
ment. 

















Center of Shaft 
Does the center of a shaft revolve ? 


j. & Ss. 
It does not. 








Diameter of Steam Pipe 
What diameter of pipe 1000 feet long 
will be required to deliver 200 pounds 
of steam per minute at a velocity of flow 
of 100 feet per second with a drop in 
pressure of only 5 pounds; from 100 to 
95? 
D. S. P. 
No diameter of pipe will fit all the con- 
ditions. A 6-inch pipe will deliver 200 
pounds per minute with a drop in pres- 
sure of only 4% pounds, but the veloc- 
ity flow will be only 4000 feet per min- 
ute. A 5-inch pipe will give a velocity 
of flow of 6000 feet per minute for 200 
pounds delivery, but the pressure drop 
will be 11 pounds per square inch. 








Increasing Speed of Fan 
I have a 7-foot fan running 187 revolu- 
tions per minute and I wish to increase 
the speed to 400 revolutions per minute. 


Horsepower of Boiler 
What is the horsepower of a horizontal 
return-tubular boiler, 6x18 feet, contain- 
ing sixty 4-inch tubes, allowing 12 square 
feet of heating surface per horsepower ? 
nm. o &. 
The heating surface of a horizontal 
tubular boiler is the total area of one- 
half the shell, the inside area of all the 
tubes and the area of one head less twice 
the cross-sectional area of all the tubes. 
One-half the area of the shell equals, 


3x 3.14 * 18 = 169.56 square feet 
The inside tube area 


11.72 X 18 X 60 
12 


is equivalent to 





= 1054.8 square feet 


The heating surface in the head would be 
28.27 —(o= x 2X Go 
144 
The total heating surface in the shell; 
tubes and heads would then be 
169.56 + 1054.8 + 17.42 = 1241.78 

square feet which would give a horse- 
power rating of 





) = $7.42 sof. 


1241.78 | 


12 


= 103.48 
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Reliability of Test Figures 


Tests, such as those of engines and 
boilers, are so flexible that it is an easy 
matter to deceive oneself as to the re- 
sults that are obtained. No wonder, 
then, we are startled now and then by 
the published reports of such phenomena 
as a boiler efficiency of eighty-five per 
cent. and the like. Not infrequently such 
reports are given out over the signatures 
of men whose integrity is above the 
slightest suspicion, in which event the 
figures are quite startling. 

When men whose ability is beyond 
question and who have absolutely no mo- 
tive in deceiving themselves about the 
performance of a given piece of apparatus 
can induce themselves, by virtue of their 
faith in the results obtained, to sign re- 
ports which indicate performance con- 
siderably beyond the ordinary, it is small 
wonder that a manufacturer, or his chief 
engineer, can persuade himself to believe 
that his observations are reliable even 
when they indicate results that border 
on the impossible. 

Results apparently secured are shown 
by the observations made by the persons 
conducting the test. These observations 
depend for their accuracy upon the 
calibration, precision and manipulation of 
the instrument used in making the ob- 
servations. Even after an instrument has 
been found to be accurate, unless it is 
used carefully and intelligently, the in- 
dications which it makes may be far 
from the truth, as the following tends to 
show: 

The man in charge of the Orsat ap- 
paratus during a certain boiler trial found 
that the percentage of carbon dioxide 
as indicated by the apparatus was too 
high. It would go as high as from seven- 
teen to nineteen and the percentage of 
oxygen indicated would be nine or ten. 
Obviously, something was wrong, as the 
total of the quantities of carbon dioxide 
and oxygen amounted to from twenty-six 
to twenty-nine per cent., which is from 
five to eight per cent. in excess of what 
is theoretically possible. 

For some time the operator was wholly 
unable to discover where the trouble was. 
After some searching, he discovered that 
the time taken in manipulating the ap- 
paratus had much to do with the per- 
centage of carbon dioxide indicated. 
Strange to relate. however, the more 
rapidly the flue gas was passed back and 
forth between the measuring burette and 


the absorption pipette the higher would 
be the indicated percentage of carbon 
dioxide. Next, he noticed that the rub- 
ber gas bag attached to the back leg 
of the absorption pipette remained dis- 
tended after the liquid had run back to 
its normal level, and lo, the “mystery” 
was solved! In passing the gas rapidly 
from the burette to the pipette, too much 
pressure was put upon it and some of 
the gas was forced down through the 
glass capillary tubes in the front leg of 
the pipette, bubbled up through the liquid 
in the back leg and escaped into the gas 
bag. When the operation was reversed, 
the pressure in the gas bag was not great 
enough to force the gas back into the 
front leg so that it could be drawn back 
into the burette again. Hence, the water 
level in the burette seemed to indicate 
that more carbon dioxide had been ab- 
sorbed than really was the case. By vary- 
ing the speed of the manipulation the op- 
erator could obtain any indication for 
carbon dioxide that he desired. 

The moral to be drawn from this in- 
cident is that unusual results should be 
viewed with caution even by the man 
who has obtained them. Before making 
them public the methods employed and 
the deductions made should be subjected 
to careful investigation and analysis. 

“It?s better to be sure than sorry.” 








Professor Nicolson’s Experi- 
ments 


Professor Nicolson’s experiments with 
high gas speeds in boilers, an account of 
which is given elsewhere in this issue, 
demonstrate that an enormously high rate 
of heat transfer through the tubes can 
be attained if the velocity of the gases is 
great enough. Beyond establishing this 
fact, however, they add nothing which 
would seem likely to revolutionize pres- 
ent boiler practice. 

In order to prevent the passages around 
the economizer tubes from becoming 
choked with soot, it was found necessary 
to respace the tubes, and after this had 
been done, the temperature of the gases 
leaving the economizer rose to two hun- 
dred and forty degrees. This is no better 
than the results attained in everyday op- 
eration in well designed plants equipped 
with economizers; in fact, it is not un- 
common in some plants to have the tem- 
perature of the gases fall to two hun- 
dred degrees. Another significant fact 
is that Professor Nicolson’s experimental 








246 


boiler did not show any extraordinary 
efficiency, such as might be expected 
from the high rate of heat transmission. 
True, an efficiency of seventy-nine per 
cent. was attained on one run, but when 
the steam required to operate the fan 
at its high rate of speed, was deducted, 
the net efficiency fell to sixty-nine per 
cent.; which is considerably below the 
results obtained with the best boiler 
practice. 


When it is considered that the goal 
aimed at in the design of all boilers is 
to deliver to the water the greatest pos- 
sible percentage of the heat in the coal, 
it would seem that the further solution 
of the problem lies within the furnace. 








Gas Poisoning 


The narrow escape of an engineer, a 
few weeks ago, from death by carbon 
monoxide gas in a producer-gas power 
plant and the more recent death of a 
young. man and woman in Maryland due 
to thé same gas from a defective stove, 
bring the subject of gas poisoning strong- 
ly to the front. In every producer-gas 
power plant there is constant danger of 
fatal “gassing,” as our British cousins 
call it, unless proper precautions have 
been taken to prevent the escape of 
carbon monoxide into the building. 


The simple suction producer plant is 
less likely to give trouble in this respect 
than any other, because the entire system 
is below atmospheric pressure right up 
to the engine. But the simple suction 
plant develops bad operating features 
as soon as two or more producers are 
operated in a battery, especially if two 
or more engines are supplied simultane- 
ously. The induced-draft type of plant 
comes next in point of freedom from 
leakage possibilities. The generators, 
scrubbers and all of the many connec- 
tions between the generators and the fans 
are under suction, only the piping be- 
tween the fans and the engines being 
under pressure. Moreover, the pressure 
in this part of the equipment is only a 
few ounces per square inch and all joints 
are or should be in plain sight and easily 
accessible. In such a plant there is much 
less excuse for gas leakage than there 
would be for steam leakage throughout 
the piping of a steam plant. 


Even where straight pressure producers 
are used because of their well known 
meritorious features, there should not 
be any great difficulty in preventing the 
leakage of gas into the building. Of 
course, there are more points to be pro- 
tected, but that is merely a routine part 
of the designing engineer’s work. 

No matter what the system or the op- 
erating conditions, it is just as incumbent 
upon the builders and erectors to prevent 
gas leakage as it is upon boilermakers 
to eschew low-grade steel and lap 
seams. : 


their performances continually 
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Plant or Unit Efficiency 


There is a tendency among engineers 
to judge the economical operation of 
their plants by the performance of the 
main engines and boilers. At one plant 
where the boilers show an efficiency of 
seventy-two per cent. and the engines a 
water rate of fourteen and a half pounds 
per horsepower-hour, it is believed that 
power is being produced about as cheap- 
ly as possible for the size and type of 
installation; whereas a neighboring plant 
of similar equipment, in which the boil- 
ers show an efficiency of only seventy per 
cent. and the engines a water rate of 
fifteen and a half pounds, may, in reality, 
be producing power much cheaper than 
the first. plant. 

Although a determination of the in- 
dividual efficiencies of the boilers and en- 
gines is useful for comparison with other 
engines and boilers they cannot be taken 
as a criterion upon which to base the 
economy of the whole plant. One engine 
may attain a lower water rate as a re- 
sult of a half inch higher vacuum, yet 
the extra power required to produce this 
additional half inch may more than off- 
set the economy due to the lower water 
rate. Similarly the other auxiliaries have 


‘a direct bearing upon the cost of gen- 


erating power as do also the labor and 
fixed charges, and these must be in- 
cluded in the plant efficiency. 

The prominence given to the main units 
is no doubt due largely to the fact that 
competition among the builders has kept 
in the 
limelight, and also, in a lesser degree, to 
the fact that tests of individual units 
are more common than plant tests. 
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Dissatisfaction and even resentment 
are often if not always shown by all who 
are in any way connected with an acci- 
dent if the investigation indicates that 
it was caused by ignorance or careless- 
ness. This attitude, while perfectly ex- 
plained on the ground of selfishness and 
absence of consideration for the safety 
of others, is wholly inexcusable. That 
the public has a right to protect itself 
from polluted water, adulterated food or 
contagious disease is unquestioned. 
Power-plant owners and operators do not 
seem to realize that it has the same right 
to protect itself from the danger of an 
accident that ignorance or carelessness 
may cause. 

There is another side of the question 
that seems to have escaped due atten- 
tion also. That is the fact that the re- 
fusal to give out information concern- 
ing an accident will always arouse a 
natural suspicion that there is a founda- 
tion for the uncharitable criticism and 
gossip which are so general concerning 
matters of the kind under discussion. 
It is a good deal better to tell the full 
truth about an accident than to encour- 
age sinister suspicions and possibly the 
publication of a garbled story based on 
partial information and guesswork by a 
reporter, against which the editor of a 
periodical is almost always defenseless. 








We are hearing so much of late re- 
garding the conservation of our national 
resources. What about the conservation 
of time? The average man would be 
surprised if he realized the amount of 
time he wastes annually through lack of 
a systematic way of doing things. Sys- 
tem is one of the greatest of time savers. 








Concealing the Facts 


Accidents are frequently the results of 
mistakes the careful and intelligent ana- 
lysis of which will usually bring much to 
light that will be of great value in show- 
ing how the repetition of the mistakes 
may be avoided. 

Refusing to give information and de- 
nying access to such information to those 
whose business it is to search for and 
find the cause, if possibie, is to deliber- 
ately seal a source of knowledge to which 
the public has an unquestionable right, 
even down to the smallest dctail; every 
factor in an accident which has en- 
dangered or destroyed life or property is 
vitally important to those interested in 
related lines of work, and they have a 
moral right to such information. That 
which is a menace in one situation is also 
a menace in another, if the conditions are 
similar, and an error in construction or 
oferation of machinery in one case may 
be repeated over and over in other lo- 
calities if detailed information be re- 
fused in the first case. Full publicity in 
every case of accident, therefore, will 
do much to reduce the number that oc- 
cur. 


Balzac said that “Cruelty and fear 
shake hands together.” In steam engi- 
neering, ignorance and death walk hand 
in hand. 








A California man who tickled a lion 
under the chin is now minus three fingers. 

A Massachusetts engineer who screwed 
down a safety valve burst a boiler, killed 
himseif and nineteen others. One act 
was just as foolhardy as the other. 








A certain type of engine runner is 
disappearing. He is in a class with 
the old tiddle-de-winks and ping-pong 
outfits—out of date. 








While a man was thawing out a frozen 
oil pipe, gas, which had accumulated in a 
receiving tank, was exploded by the torch 
that was used. The man was blown 150 
feet and killed. It pays to be careful. 


The man who rigs up an appliance from 
material on the scrap heap, and makes it 
work, is a genius compared to the man 
who makes a nice working drawing of 
an appliance that will not work. 














The majority of explosions occur, not 
while the boiler is in regular service but 
while it is being started up. The Pitts- 
field catastrophe is a case in point. 
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Flywheel Explosion at Lowell, Mass. 


Shortly after 7 o’clock Thursday morn- 
ing, January 26, the 25-foot flywheel of 
the twin 32x60-inch condensing engine at 
the No. 7 Boott mill, Lowell, Mass., burst 
with disastrous results to the engine, ma- 
chinery and building, but without seri- 
ously injuring any of the 150 operatives. 
The wheel, which weighed approximately 
56 tons, was eight feet wide and carried 
three belts. 

As no examination of the engine can 
be made until the tons of wreckage under 
which it is buried can be removed, it is 
not possible to give the initial cause of 
the accident. That the rupture of the 
wheel was due to excessive speed is well 
known, as for some minutes before the 
final crash the looms on the floors above 
automatically stopped when the speed 
increased, and pulleys in various parts 
of the mill burst from the effects of the 
high speed. 

In the light of the little that is known 
it is thought that perhaps one of the large 
belts broke and piled itself up on the 
floor back of the wheel, either breaking 
the governor belt or forcing it off the 
pulley. 

The governor, not being furnished with 
safety devices, allowed the engine to take 
steam nearly full stroke, which soon 
drove it to a speed so far above the 
normal that the wheel exploded. 








By Joseph King 








The 25-jt. flywheel of a twin 
simple condensing Corliss 
engine explodes with disas- 
trous results to mill and 
machinery. The regular 
speed oj the engine was 58 
revolutions per minute and 
the wheel was evidently safe 
at 8o. 




















quite within the limits of the possible 
that a broken belt following the direction 
of rotation of the wheel would catch on 
the floor and pile up between the engine 
frames and render the governor inop- 
erative. 

The engine ran at 58 revolutions per 
minute, which was only about two-thirds 
of the safe speed for the comparatively 
modern design of this wheel. 

The fragments of the rim tore through 
four floors and the wall of the building, 
making an opening about 50 feet wide, 
around and over the edges of which hung 
the ends of machines and shafting sup- 











Fic. 1. THE ENGINE LIES BURIED BENEATH THE WRECKAGE 


The three belts ran vertically upward 
Guite near the wall and were made to 
cover a large proportion of the circum fer- 
nee of the flywheel by the use of an 

As the engine ran “under,” it is 


ported by the tightened belts and lag 
bolts. One section of the wheel, weighing 
nearly 900 pounds, was thrown through 
the roof and landed on the top of the 
building where it remains; while another 


piece went up through the second floor 
and lay close to the edge of the hole. 

Although it is true that probably noth- 
ing is certainly known of the cause of the 
accident, a great deal of street talk and 
the newspaper reports give the impres- 
sion that from the time the increase in 
speed was noticed to the final crash, sev- 
eral minutes elapsed, and that the engine 
might have been stopped, as the op- 
eratives had plenty of time to escape 
from danger. 

















Fic. 2. PiEcCE OF WHEEL ON ROOF AND 
HOLE THROUGH WHICH IT CAME 


During this time, it is reported that 
the engineer, a new man, was seeking 
the master mechanic to get permission 
to stop the engine. 

It is estimated that the damage will 
exceed $50,000, $30,000 of which is 
covered by insurance. Only one operative, 
a young Greek girl, was hurt in any 
way, and she only slightly by running 
against one of the machines. 








Heating and Ventilating 
Convention 


The seventeenth annual meeting of the 
American Society of Heating and Ven- 
tilating Engineers was held on January 
24, 25 and 26 at the Engineering So- 
cieties building, New York City. 

The following papers were presented: 
“Pipe Line Design for Central Station 
Heating,” by B. T. Gifford; “The Value 
of Good Ventilation,” by Prof. Severance 
Burrage, Lafayette, Ind.; “Standards of 
Ventilation,” by Dr. W. A. Evans, Chi- 
cago; “Ventilation of the Capitol, Wash- 
ington, D. C.,” by Nelson S. Thompson. 
In addition to these papers a report was 
submitted by the committee on “Effect 
of Air Leakage and Wind Velocities on 
Heating Guarantees.” A report was also 
submitted by the committee on “The 
Rating of Heating Boilers.” 

Mr. Gifford’s paper on “Pipe Line De- 
sign for Central Station Heating” will 
be printed in abstract in next week’s is- 
sue. 
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VALUE OF GOOD VENTILATION 


Professor Burrage indicated in his 
paper on the above topic that the value 
of good ventilation was found in the good 
health and high efficiency of the people 
occupying well ventilated buildings. One 
of the most important predisposing fact- 
ors in the spread of tuberculosis and 
pneumonia is bad air. Not only is health 
greatly improved and the: power of re- 
sistance of the body against disease 
greatly increased by breathing pure air, 
but much more efficient work can be 
done by those who study and work in 
well ventilated rooms. 


STANDARDS OF VENTILATION 


Doctor Evans showed that the standard 
of ventilation must be complex because 
it must depend on many factors such as 
the different qualities of air and the dif- 
ferent methods of handling air. If a 
building is so located that it gets lots 
of sunshine in its interior the standard of 
ventilation may, possibly, be lowered 20 
per cent. while that for a basement or 
cellar where sunshine seldom enters 
must be raised 20 per cent. In a hospital 
the standard must be high because the 
general degree of health is low. Thus, 
the standard is influenced by the physical 
character of the building, the use to 
which it is put, the class of people oc- 
cupying it, etc. 

After all such factors have been taken 
into account, the standard of ventilation 
must provide restrictions as to the dust 
content in the air, the humidity, the tem- 
perature, the carbon dioxide content, 
odors. the frequency of air change, air 
current and bacterial conditions. 


VENTILATION OF THE CAPITOL, WASH- 
INGTON, D. C. 


The paper on this topic consisted main- 
ly of a description of the methods em- 
ployed and the results obtained during 
tests to ascertain the quantities of the 
various constituents, chiefly carbon diox- 
ide, of the air in the Capitol building. 

The system of ventilation used in the 
Senate chamber and that of the House 
of Representatives is of the up-draft 
type. Air is admitted by numerous floor 
openings, and is drawn out through ducts 
in the ceiling by exhaust fans. The con- 
clusion drawn from the tests is that while 
the quantities of air circulated are suffi- 
cient for excellent ventilation, the dis- 
tribution of the air is poor and that the 
system employed is, consequently, un- 
suitable. 


EFFECT OF AIR LEAKAGE AND WIND VE- 
LOCITIES ON HEATING GUARANTEES 


The report of the committee on the 
above consisted of a few specific ex- 
amples in the form of test results ob- 
tained at the Harvard Medical College 
buildings and at the gymnasium buildings 
at Michigan University. 

Due to the dirth of data available to 
the committee it was impossible to draw 
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any definite conclusions. The committee 
urged that a future, larger committee be 
created to acquire more data on these im- 
portant factors in heating requirements. 


RATING OF HEATING BOILERS 


The committee on the above recom- 
miended that a square foot of direct heat- 
ing surface be used as the unit of rat- 
ing, based upon the assumption that a 
square foot of direct steam heating sur- 
face gives off 250 B.t.u. per hour, and 
that a square foot of direct water heating 
surface gives off 150 B.t.u. per hour. It 
was recommended that the rating of heat- 
ing boilers be based on the number of 
square feet of steam radiation or water 
radiation surface having heat radiating 
values as before stated and that the 
statement of rating be accompanied by 
a statement of the rate of combustion 
and the efficiency of the boiler. 

The following were elected to office 
for 1911: R. P. Bolton, President; J. 
R. Allen, first vice-president; A. B. 
Franklin, second vice-president; W. W. 
Macon, secretary and W. G. Scollay, 
treasurer, reélected. 








Industrial Accidents 


Industrial accidents in the United 
States take an annual toll of life and 
limb far exceeding the killed and wounded 
of several great military campaigns. The 
statistics given by the Bulletin of the 
Bureau of Labor for 1908, which must 
be regarded as incomplete because of the 
failure to report fully these accidents, 
show a yearly mortality of between 30,- 
000 and 35,000 adult wage earners alone, 
and the nonfatal injuries inflicted will 
roll up the total by at least an additional 
2,000,000. These and other arresting 
statements are made by John Calder, 
manager of the Remington Typewriter 
Works, Illion, N. Y., who will, at the New 
York monthly meeting of the American 
Society of Mechanical Engineers, 29 West 
Thirty-ninth street, New York, Tuesday 
evening, February 14, present a brief for 
the mechanical engineer and the pre- 
vention of accidents. Much, Mr. Calder 
believes, can be accomplished by a move- 
ment on the part of the profession which 
has to deal so largely with the planning 
and working of industrial machinery. Pre- 
vention, not cure, is the theme of the 
paper, which analyzes the causes of those 
accidents regarded as preventable and 
describes various devices for guarding 
equipment and processes, drawn chiefly 
from the writer’s experience in plant 
management. Mr. Calder considers that 
one-third of the present rate of mortality 
can and should be eliminated by such 
devices. The National Civic Federation 
and the Industrial Safety Association, 
which have already done much to arouse 
public sentiment along this same line, 
will be represented at the meeting and 
engage in the open discussion which will 
follow the presentation of the paper. Both 
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before and after the meeting the Ameri- 


‘can Museum of Safety, also located in 


the Engineering Societies building, will 
open its exhibit to the public. 

Under the head of safeguarding, the 
author has many interesting views of 
equipment and machinery, showing the 
use of such devices on gears, steam tur- 
hines, lathes, cotton carders, rolling-mill 
engines, transmission tubes, belts, etc. He 
also takes up in detail especially dan- 
gerous machines and processes which 
present difficult safeguarding problems 
for the engineer. 

Advance copies of the paper may be 
secured for review upon application to 
the secretary, Calvin W. Rice. 








Water Power in British 
Columbia 


According to Consul Frank C. Deni- 
son, in the Daily Consular and Trade Re- 
ports, a plant for the generation of elec- 
trical power by water has been success- 
fully inaugurated by a company of Ameri- 
cans at the Bull river falls, 13 miles due 
west of Fernie. At this point a fall of 
273 feet has been obtained by the con- 
struction of a flume 9000 feet long, which 
takes water from the river above the falls 
and returns it below. A head of 273 feet 
with a flow of 462 cubic feet of water per 
second has been obtained. The flume, 
constructed of wood and built upon a 
rock foundation, is 30 feet wide by 7% 
feet deep at the intake. The width is re- 
duced to 16 feet within the first thousand 
feet, this width being kept to the end of 
the flume. The estimated horsepower 
that can be utilized is 12,600. 

The company is now preparing to in- 
stall the penstock, which is to be of steel, 
9 feet in diameter, and will rest upon bed 
rock the whole length, at an angle of 30 
degrees. The foot of the stock will rest 
upon a natural bed rock, and a tee-shaped 
cross pipe will be placed at the end of 
the stock in which the wheels will be 
placed; three wheels of 4200 horsepower 
each will be utilized as the demand for 
power develops. 

Within a radius of 30 miles there are 
now in operation steam plants with an 
aggregate of 23,650 horsepower. Some 
of this power is used by sawmills, which 
will continue to employ steam on account 
of the cheapness of the mill waste used 
as fuel, but it is expected that many min- 
ing and smelting plants within reach of 
this new plant will discard steam for 
electrical power. 

Within this radius there is available 
undeveloped water power to the extent of 
30,000 horsepower, the greatest single 
power being at Elko, on the Elk river, 20 
miles south of Fernie. This estimgte 
does not include the possible power to 
be developed by damming the different 
mountain streams in their courses, but 
is confined to the power available at the 
various natural falls on larger streams. 
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Merrick Conveyer 
Weightometer 


This device is for the purpose of re- 
cording the weight of coal transported 
on a belt or bucket conveyer. 

It consists of a pair of weighing levers 
L, Fig. 1, a steelyard or beam B, similar 
in principle to those of the usual plat- 
form scale, but of special design so that 
a short section or portion of the con- 
veyer can be suspended from the weigh- 
ing levers. 

The weight of the load on this sus- 
pended portion of the conveyer, regard- 
less of its distribution, is at any instant 
automatically counterbalanced by the 
buoyancy of a cylindrical iron float sus- 
pended from near the long end of the 
weighing beam and partially immersed 
in a bath of mercury. Any increase or 
decrease of load on the levers will either 
raise or lower the float in the mercury 
until the loss or gain in buoyancy com- 
pensates for the variation in load. Fig. 
2 shows how the weightometer is placed 
over a belt conveyer. 

The function of this float is to insure 
that the movement of the beam from its 
zero position, or position when the con- 
veyer is empty, be proportional to the 
weight of material at any instant on the 
suspended portion of the conveyer. 

At the extreme end of the weighing 
beam is connected a totalizing mechanical 
integrator, which derives its other factor 
from the travel of the conveyer by means 
of suitable gearing from a band pulley 
on the return belt or a sprocket wheel 
if on a bucket conveyer. 

This integrator continuously totalizes 
the product of two quantities, one prcpor- 
tional to the weight of material sus- 
pended and the other to the travel of this 
material. The result therefore represents 
the total weight of materfal and is plainly 
indicated by a register in units and tenths g 











What the in- 
.ventor and the manu- 
facturer are doing to save 
time and money in the en- 
gine room and power 
house. Engine room 
news 


adheres to the conveyer in a varying 
amount, an attachment is added that au- 
tomatically counterbalances the variable 


veyer and material that may adhere 
thereon. 

This integrator consists of an 
aluminum disk, Fig. 3, around the 
periphery of which are mounted rollers 
that are free to revolve, and have their 
axes tangential to the edge of the disk, 
and form practically a continuous an- 
nular roller which cannot move around 
the disk which is fixed on a shaft that 
revolves in bearings on the frame. This 
frame is mounted with a bearing at either 
end so that it can rotate about an axis 
coincident with the plane of the disk anc 

















Fic. 1. View oF WEIGHTOMETER ON BELT CONVEYER 


weight of the empty conveyer. This 
avoids frequent adjustment to meet the 
changes in the weight of the empty con- 





of units of either a short ton, long ton or ! 
metric ton. 


For cases where the material handled } 











at right angles to the axis of the disk. On 
one end of this frame is an arm the 
extremity of which is connected by a link 
















































Fic. 2. SIDE AND END ELEVATION OF WEIGHTOMETER 


¥ 
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to the long end of the beam. Thus any 
movement of the beam, caused by an in- 
crease of the load on the belt, tilts the 
frame through an angle whose sine is pro- 
portional to the vertical movement of the 
float, and again proportional to the load 
on the suspended portion of the con- 
veyer. 
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As the rollers cannot slide on the disk 
they will rotate it around its axis. Con- 
sequently the speed of rotation of the 
disk is proportional to the deflection of 
the beam, the movement of the float or 
the load on the conveyer. The amount 
of its motion is thus a measure of the 
weight of material carried by the con- 

















Fic. 3. DETAILS OF THE INTEGRATOR 


Four pulleys guide a small endless belt 
around the disk and touching the rollers 
thereon at two points diametrically op- 
posite and on the axis of the frame. 

Pressure rollers behind the belt keep 
the belt and disk rollers in contact. A 
weighted take-up pulley assures an even 
tension in the belt and takes care of any 
stretch. The two upper pulleys are geared 
together and are driven by means of 
miter gears from a band pulley under 
the return belt as shown in Fig. 2. The 
integrator belt thus travels at a speed 
proportional to that of the conveyer. 

So long as the plane of rotation of the 
roller on the recording disk is parallel 
to the direction of the integrator belt, the 
motion of the latter will only affect it to 
the extent of revolving the roller on its 
own axis. This condition corresponds 
with the zero position of the beam or 
when there is no load on the conveyer. 
If, however, the beam is deflected by the 
loading of the belt, the frame and re- 
cording disk will be correspondingly 
tilted. This will incline the axes of the 
roller with respect to the integrator belt. 
Then, besides rotating them, the belt will 
push the rollers sideways across its face 
at a rate proportional to their inclination. 





February 7, 1911. 


ets is correctly balanced so that the net 
weight of the material is recorded. Should 
the dial remain stationary or move back 
and forth between two constant limits of 
travel the adjustment is correct. Should 
the dial make a plus or minus gain the 
proper balancing is done by means of 
a weight on the steelyard. This weight 
is carried on a screw and is similar to 
that on the ordinary platform scale, as 
turning the screw moves the balance 
weight. 

A magnetic counter is furnished, if de- 
sired, that will duplicate the reading of 
the scale register in the engineer’s office 
or at any other point distant from the 
scale itself and present the record right 
at hand. This is accomplished by a pin 
on the recording dial closing a circuit, 
thereby causing an electrical current to 
pass through a set of coil magnets, the 
armature of which is attached to a link 
connecting to the counting device which 
is located in the engineer’s office. 

All of the shafts within the casing and 
integrator turn either in ball bearings 
or special self-lubricating bushings, but 
no matter how much looseness there 
may be in the latter due to wear, the ac- 
curacy is not impaired as the travel of 
the small belt is not reduced. The speed 
of the integrator belt is only about 30 
feet per minute and therefore the pulleys 
and rollers on the disk rotate slowly, re- 
sulting in but very slight wear after long 
service. Because of the large diameter 
of the disk, the wear of the rollers on 
their pins causes only an almost inap- 
preciable error. 

As all parts are inclosed in a remov- 
able sheet-iron casing, Fig. 4, unauthor- 

















Fic. 4. WEIGHTOMETER WITH CASING IN PLACE 


veyer during the period of observation. 
Thus the revolution counter mounted on 
the disk shaft will record and totalize 
the weight carried in any units for which 
the mechanism is designed. 

A glance at the dial when the con- 
veyer is running empty will determine 
whether the dead weight of the idlers, 
etc., plus the weight of the belt or buck- 


ized persons are prevented from having 
free access to the apparatus, and the dust 
and dirt always present around con- 
veyers, which would quickly impair the 
efficiency of any exposed mechanism, is 
thus kept away from the working parts 
of the device. 

This weightometer is manufactured by 
Herbert L. Merrick, Passaic, N. J. 
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Correction Note 


In the issue of December 20, mention 
was made of the flow past the seat of 
the Nelson blowoff valve. One of the 
special features of this valve is that it 
has no seat, as may be readily seen from 
the cut which accompanied the descrip- 
tion. In the same article an older form 
of the Powell blowoff was shown. The 
latest or “cyclone” self-cleaning valve 
vill be described in the near future. 








Mechanical Engineers Give 
Reception to Captain of 
**Celtic”’ 

An informal committee of the 1910 
transatlantic party of the American So- 
ciety of Mechanical Engineers entertained 
Capt. A. E. S. Hambelton, of the “Celtic,” 
at luncheon on January 17 at the Engi- 

neers’ Club, New York City. 

The “Celtic” was the ship upon which 
the mechanical engineers went to Eng- 
land last summer at the time of their 
joint meeting with the Institute of Me- 
chanical Engineers at Manchester, Eng. 

The luncheon to Captain Hambelton 
was given as a token of the high esteem 
in which he is held by the members of 
the party. 

Prof. F. R. Hutton, as director of cere- 
monies, extended the felicitations of the 
members to the captain in the shape of 
a wish that he may continue to meet with 
the success he so well deserves. 

Those who attended are: F. R. Hutton, 
Capt. A. E. S. Hambelton, Jesse M. 
Smith, Leonard Waldo, F. B. Gilbreth, 
John Platt, C. E. Davis, S. L. Moore, 
G. M. Bond, L. C. Marburg, Augustus 
Smith, G. A. Orrok, C. W. Rice, E. D. 
Meier, C. H. Corbett and H. B. McCreery. 








Boiler Flue Blows Out 


Another boiler accident in Missouri 
emphasizes the necessity of rigid boiler- 
inspection laws in that State. It is re- 
ported by Albert Dedrick that on Janu- 
ary 20, several flues in an old boiler in a 
flour mill at Union Star, Mo., failed. The 
engineer had a narrow escape from death, 
having only a few minutes previous 
stepped to the rear of the boiler to make 
some minor repairs. One flue went out 
through the front flue sheet and landed 
several hundred feet away. As _ luck 
would have it, no one was hurt. An ex- 
amination showed that the boiler was old 
and the flues were in such condition that 
they should have been replaced long ago. 








Pabst Brewing Company Wins 
Boiler Explosion Suit 


In the case of the Pabst Brewing Com- 
pany versus the Hartford Steam Boiler 
‘nsurance and Inspection Company, just 
ried in Milwaukee before Judge A. T. 
Sanborn, of the western district of Wis- 
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consin, the jury brought a verdict in favor 
of the plaintiff for $98,400 with interest 
from December 1, 1909. The case was 
immediately appealed. Full particulars 
will be given in a later issue. 








BOOKS RECEIVED 


AUTOMOBILE MECHANICIANS CATECHSIM. 
Published by Frederick J. Drake & 
Co., Chicago, Ill. Leather cover; 
110 pages, 4'4x6'% inches; illus- 
trated plates; indexed. Price, $1.25. 








THE MECHANICAL WORLD’ ELECTRICAL 
PocKETBOOK FOR 1911. Published by 
Emmott & Co., Ltd., Manchester, 
Eng. Cloth; 208 pages, 334x6 inches; 
68 illustrations; tables. Price, six- 
pence. 








Valuable Reference to Tech- 
nical Press 


The International Institute of Technical 
Bibliography is publishing a monthly 
index to the world’s technical press, 
covering technical periodicals, new books 
and the proceedings of learned societies. 
The first volume has now been completed. 
To create an English and American cen- 
ter, the institute has recently founded a 
special branch in London, 57 Chancery 
lane, whence the English and Ameri- 
can editions are sent out. The value of 
the publications may be best explained 
by reprinting an appreciation of them by 
E. Wyndham Hulme, chief librarian of 
the English patent office, which appeared 
in the Library Association Record. 

“By some freak of fortune practical 
England has for the last half century 
stood out as the-champion of the indexing 
of the periodical literature of pure 
science, while to philosophic Germany 
belongs the credit of having maintained 
for the same period an annual index of 
the corresponding literature of the ap- 
plied sciences. Not many years ago the 
Royal Society’s Catalogue of Scientific 
Papers was handed over to the control of 
an International Council with regional 
bureaus, and today we have to chronicle 
a similar reorganization of the ‘‘Poole” 
of technical periodical literature, viz., the 
Repertorium of the imperial patent office 
of Berlin. This hardy annual has in its 
turn been transferred to an International 
Institute of Technical Bibliography, or- 
ganized on lines similar to those of the 
International Council. The first step taken 
has been to transform the publication 
into a monthly, and to extend it by the 
inclusion of book notices. From the be- 
ginning of the past year the index has 
been published in six sections dealing re- 
spectively with 1, mechanical; 2, civil; 
3, electrical engineering; 4, mining and 
metallurgy; 5, applied chemistry; 6, mat- 
ter not included in the preceding sections. 
A further section dealing with the naval, 
military and aéronautical sciences has al- 
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so appeared recently. These monthly 
sectional indexes or Abstracts, as they 
are termed, will be consolidated at the 
end of each year in one general alphabet. 
The first of these annual publications 
for the year 1909 has just appeared in 
two volumes. The classification of the 
decreased Repertorium was on dictionary 
principles, the title, headings and index 
being in German, English and French, 
while the entries were compiled in the 
language of the articles indexed. The 
new publication follows closely on the 
old lines, except that the monthly sections 
have their headings arranged in class 
order, with a synopsis of the classifica- 
tion prefixed to each number. 

“The life of the German edition is 
practically guaranteed by subscriptions 
from the state department, professional 
societies and manufacturing firms of Ger- 
many. But the fate of the English edi- 
tion must be regarded as conditional upon 
the support received in these countries.” 


SOCIETY NOTES 


The ninth annual reception and banquet 
of the combined associations of the Na- 
tional Association of Stationary Engi- 
neers of Greater Pittsburg was held on 
Thursday evening, January 26. Over 400 
of the members and guests, including 
both sexes, gathered about the tables in 
the large dining hall of the Monongahela 
house and enjoyed an appetizing dinner. 

After the banquet was served, an enter- 
tainment was given by the Duquesne 
quartet, J. C. Usher, Crandall Pack- 
ing Company; Billy Murray, Jenkins 
Brothers; Frank Corbett, Consolidated 
Valve Company, and Jack Armour, of 
Power. Dancing followed and concluded 
a most enjoyable and successful occasion. 














With the new year the National Elec- 
tric Light Association has taken another 
leap forward in membership and on Janu- 
ary 21 crossed the 6500 line. This is a 
gross gain of over 1500 since the St. 
Louis convention and a net gain of about 
1250. The Canadian Electrical Associa- 
tidn voted recently to affiliate with this 
body and this will also bring a large ac- 
cession; while new company sections are 
being formed in Pittsburg, Allegheny 
City, Scranton, Connellsville, Penn., and 
other cities. H. H. Scott, the chairman 
of the membership committee, estimated 
that 7000 members will be enrolled by the 
end of January and -that the number 
may easily be 8000 by the next annual 
convention in June. Fifteen months ago 
the membership was slightly over 3000. 
A number of smaller central stations 
are included in the new membership. 








Pete Blowoff talks a heap with his 
mouth. His boss told ’im thet they wuz 
thinkin’ uv puttin’ in a hot-air ingin so 
ez he cud furnish th’ fuel fer runnin’ it. 








a 
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Cleveland No. 5 Honors Past 
President William Powell 


It has been the practice of the National 


Association of Stationary Engineers in re-, 


cent years to present the retiring national 
past president with a past officer’s jewel. 
At the last convention it was voted to 
present such badges to the living past 
presidents of the association who had 
not thus been honored. 

On Saturday evening, January 28, 
Cleveland Association No. 5, of whicn 
Past National President William Powell 
is an old and honored member, held a 
special meeting for the formal presenta- 
tion of this jewel. 

There were present Past National 
Presidents John W. Lane and Robert E. 
Ingleson, many State and subordinate 
officers and State examiner of engineers 
Haswell. There were large delegations 
from the two other Cleveland associa- 
tions, as well as a big representation 
from the other Ohio associations, justi- 
fying the claim of Chairman J. E. Radi- 
gan that this was the largest and most 
important gathering of Ohio engineers 
that has been held outside of a State 
convention. 


After the adjournment of the regular © 


meeting, the company proceeded to the 
dining hall, where Mr. Powell was seated 
at the head of the table and presented 
with the jewel of past president of local 
association No. 5, and then with the 
national emblem. Mr. Powell was visibly 
affected by this expression of apprecia- 
tion of his past services, and in his 
syeech of acceptance reviewed in an in- 
teresting way the conditions of the engi- 
neer before the organization of the Na- 
tional Association of Stationary Engi- 
neers, and some of the earlier activities 
of the association. 

Brief remarks from many others in 
attendance enlivened the proceedings and 
extended the program well into the night. 


NEW INVENTIONS 


Printed copies of patents are furnished by 
the Patent Office at 5c. each Address the 
Commissioner of Patents, Washington, D. C. 








BOILERS, FURNACES AND GAS 
PRODUCERS 
FURNACE FOR WATER-TUBE BOILERS. 
Alfred Smallwood, London, Eng. 981,699. 
WATER-GAS PRODUCER. sernhard 
Spitzer, Frankfort-on-the-Main, Germany, as- 
signor to the Corporation of Dellwik- Fleischer 
Wassergas-Gesellschaft, m.b.h., Frankfort-on 
the-Main, Germany. 981,708. 
WATER-TUBE BOILER. 
Providence, R. I. 982,198. 
STEAM GENERATOR.. 
wyck, Liege, Belgium. 981,7 


POWER PLANT AUXILIARIES AND 
APPLIANCES 


COMBINED FEED WATER ITIIEATER 
AND GRATE. Gustav Beyer, Fort Sill, Okla. 
981.609. 

BOILER-CLEANING DEVICE. Laurence 
Smith and George D. Mullihan, Webb City, 
Mo. 981,701. 

CRUDE-OIL BURNER. John A. Scott, 
Joseph F. Grubbs. and John E. Goss, Okla- 
homa,. Okla. 981,801. 

HOSE COUPLING. Samuel R. Lockhart, 
Buna. Tex., assignor of one-half to Stephen 
E. Milsted, Buna, Tex. 981,866. 


Darwin Almy, 


Jean Van Ooster- 
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FEED-WATER HEATER. 
Turner, Dayton, Ohio. 981,901 

METALLIC PACKING. William M. Brooks, 
New York, N. Y., assignor, by mesne assign- 
ments, to Premier Engineering and Manu- 
facturing Company, New York, N. Y., a Cor- 
poration of Delaware. 981,912. 

PIPE UNION. Josiah Boone Austin, San 
Diego, Cal. 982,028. 

GATE VALVE. Adoniram J. Collar, Yreka, 
Cal. 982,036. 

VALVE. George Wilkinson, Philadelphia, 
Penn. 982,108. 

VALVE. Henry R. Adams, 
Conn. 982,109. 

OIL CAN. Madel T. Axelton and William 
C. Axelton, Graettinger, Lowa. 982,114. 


PRESSURE REGULATOR. Tom William 
Brown, London, England, assignor of one- 
half to Frederick Charles Tilley, London, Eng- 
land. 982,123. 

OIL BURNER. 
Okla. 982,141. 

OIL BURNER. Charles W. Wright, Hobart, 
Okla. 982,167. 

ROD PACKING. Thomas A. Johnston, 
‘hadron, Neb., assignor of one-fourth to 
Thomas L. Finley, Long Pine, Neb. 982,182. 


PRIME MOVERS 


INTERNAL COMBUSTION ENGINE. EI- 
dridge W. Stevens, Baltimore, Md. 981,811. 

ROTARY ENGINE. Robert Ford Court- 
enay Keats, Portsmouth, Eng. 981,862. 

OSCILLATING WATER MOTOR. Robert 
C. Smith, Oak Park, Ill. 981,889 

INTERNAL COMBUSTION ENG INE. Clark 
Sintz, New Orleans, La., assignor of fifty-one 
one-hundredths to William A. Gordon, New 
Orleans, La. 981,952. 

INTERNAL COMBUSTION MOTOR. C lyde 
J. Coleman, New York, N. Y., assignor. to 
Rockaway ‘Automobile Company, Rockaway, 
N. J., a Corporation of New Jersey. 981,978. 

MOTOR. Charles E. Godlove and James L. 

"an Nort, St. Louis, Mo.: said Van Nort as- 
gg ot by mesne faereonts, to said Charles 
EK. Godlove, St. Louis, Mo. 981,995. 

ROTARY ENGINE. Clarence E. Clapp, 

Suffalo, N. Y. 982,035. 

ROTARY ENGINE. 
falo, N. Y. 982,054. 

WATERWHEEL MECHANISM. Thomas 
A. Macdonald, Clifton, N. J., assignor, by 
direct and mesne assignments, to Macdonald 
Hydraulic Power Company, a Corporation of 
New Jersey. 982,079. 

CURRENT MOTOR. James H. Martin, 
Springfield, Mo. 982,154. 


Edward T. 


Bridgeport, 


Henry N. Kellar, Kiefer, 


Edward Hager, Buf- 


ELECTRICAL INVENTIONS AND 
APPLICATIONS 


ELECTRIC SWITCH. Howard R. Sar- 
gent, Schenectady, N. Y., assignor to General 
Electric Company, a Corporation of New York. 
981,692. 

ELECTRIC LOCOMOTIVE. Wm. Schaake, 
Pittsburg, Penn., assignor, by mesne assign- 
ments, to Westinghouse Electric and Manu- 
facturing Company, East Pittsburg, Penn., a 
Corporation of Pennsylvania. 981,799. 

ELECTRIC CONTROLLER. Arthur C. 
Kastwood, Cleveland, Ohio, assignor to the 
Electric Controller and Manufacturing Com- 
pany, Cleveland, Ohio, a Corporation of Ohio. 
981,847 

ALTERNATING -CURRENT POTENTIAL 
SWITCH. David Larson, Yonkers, N. Y.. as- 
signor to Otis Elevator Company, Jersey City. 
N. J., a Corporation of New Jersey. 981,930. 

MOTOR CONTROL. William N. Dickinson, 
Jr., New York, N. Y., assignor to Otis Ele- 
vator Company, Jersey City, N. J., a Corpora: 
tion of New Jersey. 982,041. 

ELECTRICAL SYSTEM FOR THE SUPER- 
VISION OF WATCHMEN. Albert Goldstein, 
New York, N. Y., assignor to International 
Electric Protection Company, a Corporation 
of New York. 982,052. 

ALTERNATING-CURRENT MOTOR CON- 
TROL. John D. Ihider, New York, N. Y., as- 
signor to Otis Elevator Company, Jersey City, 
N. J., a Corporation of New Jersey. 982,067. 

SOLENOID-OPERATED SWITCH. Henry 
L. Smith, Schenectady, N. Y., assignor ta 
General Electric Company, a Corporation of 
New York. 982,100. 


POWER PLANT TOOLS 
WRENCH. Harry Horsman, 
Cal. 982,064. 
RATCHET WRENCH. Walter Gartze, 
Solingen-Mangenberg, Germany. 980,626. 


WRENCH. Charles Andrew Hartvigsen, 
Salinas, Cal. 980,632. 


WRENCH. Joseph T. Humphries, 
Tex. 980,786. 


Jamestown, 


Oakville, 
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ENGINEERING SOCIETIES 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 
Pres., Col. E. D. Meier; see., Calvin 
W. Rice, [Engineering Societies building, 29 
West 39th St., New York. Monthly meetings 
in New York City. 
AMERICAN INSTITUTE OF ELECTRICAL. 
ENGINEERS 
Pres., Dugald C. Jackson; sec., Ralph W. 
Pope, 33° OW:~ Thirty- -ninth St., "New York. 
Meetings monthly. 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Frank W. Frueauff; sec., T. C. Mar- 
tin, 31 West Thirty-ninth St., New York. 
Next meeting in New York City, May 29 to 
June 3. 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
ee IEngineer-in-Chief Hutch I. Cone, 
U. ; sec. and treas., Lieutenant Henry C. 
Rieoer, “U. S. N., Bureau of Steam Eengineer- 
ing, Navy Department, Washington, D. C. 





AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 
Pres., E. D. Meier, 11 Broadway, New 
York; sec., J. D. Farasey, cor. 37th St. and 
Erie Railroad, Cleveland, O. Next meeting 
to be held September, 1911, in Boston, Mass. 
WESTERN SOCIETY OF ENGINEERS 
Pres., J. W. Alvord; sec., J. H: Warder, 
1735 Monadnock Block, Chicago, Ill. 
ENGINEERS’ SOCIETY OF WESTERN 
PENNSYL oy 
E. K. Hiles, Oliver 
tees 1st and 


Pres., E. K. Morse; sec., 
building, Pittsburg, Penn. 
3d Tuesdays. 
ee SOCIETY OF HEATING AND 

VENTILATING ENGINEERS. 

Pres., prof. J. D. Hoffman; sec., William M. 

Mackay, P. O. Box 1818, New York City. 








NATIONAL ASSOCIATION OF STATION- 
ARY ENGINEERS 
Pres., Carl S. Pearse, Denver, Colo.; sec., 
F. W. Raven, 325 Dearborn street, Chicago, 
Ill. Next convention, Cincinnati, Ohio. 





AMERICAN ORDER OF STEAM ENGINEERS 

Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Va.; Supr. Cor. Engr.,- William 8. 
Wetzler, 753 N. Forty-fourth St., Philadel- 
phia, Va. Next meeting at Philadelphia, 
June, 1911. 





NATIONAL MARINE ENGINEERS BENE- 
FICIAL ASSOCIATIONS 
Pres., William F. Yates, New York, N. Y.; 
sec., George A. Grubb, 1040 Dakin street, Chi- 
cago, Ill. Next meeting at Detroit, Mich., 
January, 1912 


INTERNAL COMBU peel ENG INEERS’ 
ASSOCIATION 
Pres., Arthur J. Frith; see. Charles 
Kratsch, 416 W. Indiana St., Chicago. Meet- 
ings the second Friday in each month at 
Fraternity Halls, Chicago. 





UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 
Grand Worthy Chief, John Cope; sec., J. U. 
Bunce, Ilotel Statler. Buffalo, N. Y. Next 
annual meeting in Philadelphia, Penn., week 
commencing Monday, August 7, 1911. 


OHIO SOCIETY OF MECHANICAL ELEC- 
TRICAL AND STEAM ENGINEERS 
Pres., O. F. Rabbe; acting sec., Charles 
P. Crowe. Ohio State University, Columbus, 
Ohio. Next meeting, Youngstown, Ohio, May 
18 and 19, 1911. 


INTERNATIONAL MASTER BOILER 
MAKERS’ ASSOCIATION 
Pres., A. N. Lueas: seec.. Harry D. Vaught, 
95 Liberty street, New York. Next meeting 
at Omaha, Neb., May, 1911. 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 
Pres.. Matt. Rare sec., J. G. Hanna- 
han, Chicago, Ill. Next meeting at St. Pail, 
Minn., September, 1911. 


NATIONAL ye HEATING AS- 
Pres., G. W. Wright. a Md.: sec. 
and treas., D. L. Gaskill, Greenville. O 
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In the Saturday Evening 
Post not long ago there ap- 
peared a story describing the 
struggle of a number of Miss- 
issippi planters to keep the 
levee, which protected their 
property, from breaking. 

Day and night they 
patrolled the embankment, watching for leaks. 


Whenever a soft spot was discovered, 
where the rising water oozed through, the 
alarm was raised and help was immediately 
sent to strengthen the weak section. Sacks 
of earth were thrown in and then, just as the 
repair was completed, a fresh cry would be 
raised from some point further up or down 
the line and reinforcements would be rushed 
to the new danger point. 


Relaxation meant the wiping out of 
lives and property. 


Across the river, where the banks of 
another plantation ran down to the water’s 
edge, the same scene was being enacted. 
And as they toiled, each group of workers 
watched the other, secretly hoping that the 
opposite bank would go first. 


As a matter of fact both levees held. 
Close watchfulness and sacks of sand saved 
the day. 


If the author of this story had tried to 
illustrate a great advertising truth he could 
not have furnished us with a better example 
for a simile— 

In the power plant field, as in other 
lines, one of the 
secrets of success 
is watchfulness— 

Watchfulness 
against excessive 
ower costs— 

Watchfulness 

-ainst wasted ma- 
‘rial and effort— 


A department 


for subscribers 
edited by the ad - 
vertising service 
department of 

Power 










Watchfulness against 
the hundred and one little 
profit leaks in the plant, 
which, if allowed to continue, 
will swell to serious propor- 
tions. 

The safe, efficient and 
economical running of a 
power plant is the levee which every progress- 
ive engineer should constantly patrol. When 
he finds a weak spot he should strengthen it 
himself, or if the breach is tco big he should 
send straight to ‘headquarters ’’for reinforce- 
ments in the shape Of some device or piece of 
equipment which will mend the break and 
render that point stronger than ever. 

And here is where the intelligence and 
resourcefulness of the engineer comes in. 

To the Southern planters in the story 
all bags of sand are alike and will accomplish 
the desired results equally well, but the engi- 
neer knows that each sign of trouble in his 
plant, or attempt at betterment, requires 
different treatment. 

The only way an engineer can keep up 
to date on the improvements being made 
in power plant machinery is by reading his 
technical paper and by studying the various 
advertised articles. 

Across the bank is the other engineer, 
guarding his own levee and hoping that if 
something breaks it won’t be on his side. 

It’s a case of the weakest going first. 
The strongest power plant man is the one 
who not only detects the soft spots in his 
embankment, but 
who possésses a 
ready and accu- 
rate knowledge of 
what __ reinforce- 
‘ments to shove 
into the breach. 

Guard your 
levee ! 
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BUSINESS ITEMS 


The Power and Mining Machinery Com- 
pany has removed its Chicago office from the 
First National Bank building to 825 Old 
Colony building, corner Dearborn and Van 
Buren streets. 

The York Manufacturing Company, York, 
Penn., manufacturer of ice-making and refrig- 
erating machinery, reports the receipt of 67 
orders from November 22 to January 24; 
these orders aggregate 2959 tons of re- 
frigeration. 

The Drop Forging Company, of New York, 
manufacturer of Spartan chain-pipe wrenches 
and other special drop forgings,. has re- 
cently purchased from the Bergen foundry 
the site and buildings located at the corner of 
West Side avenue and Fisk street, Jersey 
City, N. J. The plant has a frontage on West 
Side avenue of 308 feet and 210 feet on Fisk 
street. 

The Richmond, Va., waterworks saved $310 
by repairing a 10-inch main steam line carry- 
ing 125 pounds pressure with six Simplex 
pipe-joint clamps costing $90 instead of al- 
tering the line, which would have cost about 
$400. These clamps were installed on an 
average of about a year ago, and Chas. Burk- 
art, assistant superintendent, is much pleased 
with the results thus shown. 

The Allis-Chalmers Company has announced 
the appointment of KE. T. Pardee, formerly 
manager of its Boston office, as manager of 
its power and electrical department.s | Mr. 
*ardee is well qualified for this position, hav- 
ing been actively connected with the selling 
of power and electrical apparatus during most 
of his business life. Mr. Pardee will be suc- 
ceeded as manager of the Boston office by 
T. J. Lynch, who, for the past seven years, 
has been manager of the Toronto office of 
Allis-Chalmers-Bulloeck, Ltd. Prior to that 
he had been connected with the construction 
department of Allis-Chalmers Company. 

The Dyna-Como Company, Ine., formerly of 
35 Lartford street, Boston, Mass., met with 
a severe loss through fire on December 4. 
Its factory was almost entirely destroyed. Its 
jJarge stock of gaskets, ready for shipment, 
was rendered worthless. The fire was sup- 
posed to have started by a short circuit in 
the electric-light wiring. ‘This company is 
now located permanently at 11° Chardon 
street, Boston, where it has installed a large 
amount of new machinery, necessitated by the 
increased demand for its gaskets and the 
large number of orders which it has on hand, 

The Westinghouse Electric and Manufae- 
turing Company has recently closed a_con- 
tract with the Universal VPortiand Cement 
Company for motors to operate its No. 6 
plant, at Buffington, Ind. The motors will be 
of the “MS” mill type, having characteristics 
specially suitable for cement-mill work, and 
they will operate on a 3-phase, 25-cycle, 440- 
volt circuit. The sizes range from five 
horsepower to 200 horsepower, and the ag- 
gregate capacity is 11,500 horsepower. This 
plant will be the largest in the United States, 
having a daily capacity of approximately 
12,000 barrels, and will be electrically op- 
erated throughout, the various drives being 
of the latest» development for cement-mill 
work. 
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The Wm. Powell Company, Cincinnati, Ohio, 
is regularly shipping the Powell model Siar 
valve on the .contract with the Isthmian 
Canal Commission for all the globe and angle 
valves up to and including 4 inches, for use 
in the construction work at Panama. This 
valve was selected by the board of engineers 
in competition with valves of various other 
manufacturers as the best valve for the ser- 
vice desired. No change in construction or 
the metal formula used was required by the 
Commission to conform to the specifications 
and this valve is precisely the same as it 
is supplying to every user. This valve has 
been used by the Government in many of its 
service branches and has been shipped in 
varying quantities from a carload which was 
sent to the Philippines to the smaller quan- 
tities ordered for emergency service. 


NEW EQUIPMENT 


Ilolland, Mich., will install a pumping 
system. 








Neweastle, Ind., will install an auxiliary 
water plant. 


The city of Sarasota, Fla., voted to issue 
bonds for waterworks. 

The Rogers (Ark.) Ice and Cold Storage 
Company is erecting a plant. 

The Charlton Mill, Fall River, “Mass., is 
building a new boiler house. 

New Bedford, Mass., will make improve- 
ments in its water system. 


The city of Rusk, Tex., will vote on is- 
suance of bonds for waterworks. 


The city of Rockford, Ill., is considering 
site for a new pumping station. 


HELP WANTED 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


WANTED—tThoroughly competent steam 
specialty salesman: one that can sell high- 
grade goods. Address “M. M. Co.,” Power. 


AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn street, 
Chicago. 


AGENTS WANTED for first-class steam 
specialty in use throughout United States. 
Address C. S. Wood, 410 8S. 15th St., Phila- 
delphia, Penn. 


SALES AGENTS to sell steam turbine 
blowers, feed water regulators, ventilating 
fans, pumps, etc.; guaranteed territory ; com- 
mission. Wing, 90 West St., New York City. 


WANTED—Fxperienced salesman to sell 
the Rolin patent adjustable grate bar; exclu- 
sive territory and liberal commission. Write 
Standard Grate Company, Ileed building, Phil- 
adelphia. 


DRAFTSMAN WANTED—An_ experienced 
mechanical draftsman, preferably with a tech- 
nical education, or a number of years’ prac- 
tical shop experience, by a large manufactur- 
ing concern in Massachusetts; state age, ex- 
perience and salary expected by addressing 
Box 367, Power. 


WANTED—By a large New York electric 
light company, operators and dynamomen fa- 
miliar with alternating- and direct-current 
systems; men with two and three years’ ex- 
perience will be accepted and advanced rap- 
idly: state age, experience, education and 
salary desired. Box 364, Power. 











SUBSTANTIAL mining company in Mexico 
require the services of an A-1 experienced 
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master mechanic, thoroughly up in electrical 
and mechanical engineering, and mining and 
milling machinery in general; give full par- 
ticulars and references; salary $200. Address 
.. tT. C..” Box 374, PowsEnr. 

A YOUNG MAN to take charge of boiler 
houses of a large steel plant in the Chicago 
district; must have previous experience and 
good record in a similar position and must 
have thorough knowledge of economical pro- 
duction of steam; replies should state ex- 
perience, references and salary expected. Ad- 
dress “P. L. V.,"° 1300 Trude Bldg., Chicago. 








SITUATIONS WANTED 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


SUPT., M.M., or chief engineer; practical 
and technical training, manufacturing con- 
struction, foundry, hydraulic, electric, marine, 
railroad and stationary engineering. 30x 368, 
POWER. 


WANTED—Position by young man as dy- 
namo tender ov switchboard attendent; three 
years’ experience in electrical power plant 
work, including wiring and _ construction: 
understand Corliss and other types of en- 


gines. Box 372, POWER. 








MISCELLANEOUS 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


atents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 904 G St., Wash- 
ington, D. C. Write for Inventor's Handbook. 


ENGINEER AND FIREMEN—Send 10 
cents in stamps for a 40-page pamphlet con- 
taining a list of questions asked by an exam- 
ining board of engineers. Stromberg Lub- 
lishing Co., 2708 Cass Avenue, St. Louis, Mo. 


PATENTS—H. W. T. Jenner, patent at- 
torney and mechanical expert, 608 F St., 
Washington, I). C. make investigations and 
report if patent can be had and exact cost. 


EVERY ENGINEER should be posted re- 
garding the new system of vacuum heating 
installed without payment of royalty; I have 
valuable information; write today. —. We 
Reeder, 1417 W. Jackson Blvd., Chicago, Ill. 


WE WANT the ageney of American manu- 
facturers of goods that are required by ma- 
chinists and engineers; we are importers of 
American engineering specialties and munu- 
facturers’ sole agents for Austria, Llungary 
and Balkan states, and have ample show rooms 
and offices. John Kollin & Co., Genera! Office, 
sSudapest, Hungary. 





—s 





FOR SALE 


Advertisements under this head are in 
serted for 25 cents per line. About six words 
make a line. 

FOR 25 h.p. Westinghouse gas en- 
gine, complete with ignition set, first class 
condition. Address Box 373, Powenr. 





FOR SALE—Small screw cutting lathe, 
chuck and tools; fine condition: bargain. 
South Bend Machine Co., 424 Madison St., 
South Bend, Ind. 


FOR SALE—20x48 Wheelock engine and 
two 72”x1S’ high pressure tubular boilers in 
good condition cheap. Address “Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 


FOR neg Rae 2000-h.p. Wheeler surface 
condenser with vacuum and centrifugal cir- 
culating pumps. Reply to Purchasing Dept., 
Sulzberger & Sons Co., Chicago, Ill 


FOR SALE—50-h.p. Westinghouse induc- 
tion motor, type CC. C. L.. 200 v. 116 a., 2 
phase, 60 cycle 300 ft. No. O wire: po 
4-pole switch; six 175-a. fuses, all new. Box 
371, POWER. . 
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Purify The Condensation That 
You Use For Boiler-feed 


By Means Of The American H,0 Grease Extracting Feed Water Filter 


Oil and grease in the boiler always make their presence felt in the shape of 
bulging tubes or plates. 


And bulging not only spells expense and trouble but danger of explosions 
and loss of life as well. 


Keep oil and grease out of the feed water and you'll have no bagging tubes and 
plates to worry you. 


You'll find it easier to keep up steam, you'll need less coal, and asin have a 
safer plant as well. 


Keep it out by means of the American H,O Grease Extracting Feed Water 
Filter, the most thorough device of its kind made. 


Important Features 








1. It has a filtering surface equal 
to 320 times the area of 
the feed water pipes—a 
greater area than ever be- 
fore obtained. 

This feature assures positive 
filtration at all times and under 
all conditions. 


2. It has few parts and each part 
is easy to get at. 
Renewals and changes can be 
made quickly and with ease. 


3. It has a device for applying a 
reverse current of steam for 
temporary cleaning. 


4. The whole construction is 
along the most simple lines, 
making for great efficiency 
and long life. 





May we send you full particulars of this as well as our other steam specialties ? 


American Steam Gauge & Valve Mfg. Company 


New York Chicago Boston, Mass. Pittsburg - Atlanta 
7 ES a 
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American-Thompson_ Indicator 
$5.00 down and $5.00 monthly until the whole amount is paid 


Any man who is anxious to succeed can afford to spend $5.00 for anything that will make success sure. 
No matter how hard-earned the five dollars may be. 
You’d pay $5.00 for a book if you thought it contained information that would increase your ability. 


Yet here you can buy the best instrument of its kind made—the American-Thompson Indicator for $5.00 down— 
the instrument itself will help you pay the monthly installments. 


This valuable instrument has helped thousands of engineers better their conditions, helped them to secure promo- 
tion and higher salaries. 


The American-Thompson is the recognized standard indicator of the world, the indicator that is always accurate, 
that never misleads. 


It will give you a solid hold on your present job—help you secure the higher one—help you if you ever look for 
another position. 

The price as shown is $55.00 and the initial payment is $5.00. Can you think of any better way to invest $5.00 
than in an instrument that will be of so great a help to you? 


Stick a five dollar bill in an envelope and send it to us by registered mail—settle this matter now—we'll ship your 
American-Thompson as soon as we receive the remittance. You have the privilege of examining the instrument 
five days. 


Mail the coupon if you want further details 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 525 Candler Bldg. Chicago, 130-132 Jefferson St. 
Pittsburg, Columbia Bank Bldg. San Francisco, Monadnock Bldg. Montreal, 444 St. James St. 








American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Send me full details of your Indicator Offer No. 96. 

Name 


Address 





City and State. 


a@en8 © 6 © @.@ .@ 
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Jeffrey Mfg. Co..... errr» 
Cocks, Blow-off 

Blliett Co. .<... coccccccccce 86 


Cocks, Gage 
American Steam Gauge and 


Verve Mite. €o.. <0 68 and 69 
Chaplin-Fulton Mfg. Co...... 139 
muvectw Co., Paul BB. ...cc0cs 138 
are re 73 
Grete Mower Co. ...cccsccesc 133 
See ees ee 104 
Reliance Gauge ( ‘olumn Co... 423 
Sherwood Mfg. Co..... rere 
Wright Mfg. Co...... aewieeane 122 


Cocks, Steam 


Dart Mfg. Co., E. M. seseess +108 
Lunkenheimer Co rere vena ey 
Schutte & Koerting Co.......120 


Combustion Chamber, Back 
Arch 


Betson Plastic Fire Brick Co. 142 
—— Walker Refractories 


Combustion Recorders 


Precision Instrument Co...... 98 
Uehling Instrument Co....... 138 
Commutator Compoand 
Acheson Graphite Co.,. Inter- 
national 


ey 


Dixon Crucible Co., Jos....... 83 
Condensers 

Alberger Condenser Co....... 136 
Allis-Chalmers C re rarer ay 136 
pe, Se eee 


23 

Baragwanath & Son: Wm....130 

Bulkley, H. W 13 

Cameron Steam Pump Waits 
A 


rank ane rigs ook aie 4 454 RRS 35 
Epping-Carpenter Co......... 132 
Fairbanks, Morse & Co....... 152 
Griseom-Spencer Co.......... 131 
Re Ce, Ts Win cca cees 108 
Minneapolis Steel & Mehy. (0.155 
Schutte & Koerting Co....... 110 
Union Steam Pump Co....... 136 


Westinghouse Machine = .162 
Wheeler Cond. & Engr.: Co...137 
West We: CO., C. Te wesc 132 
Controllers, Electric 

General Electric Co..........109 


Controllers, Feed Water 


Chaplin-Fulton 
Mason Regulator 


Miz. C = heen = hve 7 HE Engines, Pamping 


Cosiion Pianta Ilooven, Owens, Rentschler Co. 
& Koerting Co...... 1190 | Engines, Steam 


Allis-Chalmers CO... 60000002 
Cooling Towers ee & ‘ 


Columbian Rope Co.......c. 128 


Correspondence Schools 


Hose 
Ingersoll-Rand 
Pipe and Boiler 


Johns-Manville Co., H. 


Covering, Pulley 


Cupolas, Foundry 
142 | Westinghouse Machine Co.... 
Se dgietaeite “error: of Wemeeler Cond. & Ener. Co... 


Armstrong Mfg. 


1 

1 

1 

Schutte & Koerting ae 1 
Sturtevant Co., eas : 
1 


Wing “Mfg. Co., 
Drills, Upright 


yr. @..& Jokm....155 
Dust Collectors 


Bruce-Macbeth 
Crocker-Wheeler 


General Electric 


Eco nomize yi 


irachee ant os 


Sherwood Mfg. 


Engine Stops 


Bruce-Macbeth 
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Ide & Sons, A. I 


cesocccceckh | Remaster Mack. 


Vilter Mfg. Co.. 
Watts-Campbell 


‘ammert & Mann...........108| Virect Separator 
Lammert & Mann 0 Hoppes Mfg. Co 


Ohio Blower Co. 


- Mfg. Co....108 Patterson & Co.. 
Curtis & Cortis Co.......... 105 


lating 





Miz. Co......4390 | Skinner Engine Co........+. 
Cea reckte mm 104 | Struthers-Wells Co.......... 
we Equipment 2) a WOPMOEP TINO TO. 6 ck oes ccc 
PC eee a 23 
Regulator tee 104 | Engines, Oil 
: 7 Mietz Iron Fdry. & Mach. Co., 
Conveying Machinery MN ois noe a antes 


American Engine Co........ 

Bx giclee come saatéieia ae 126°) Ames Treth WORKS: << c0c00% 
& Heer, Co.... 182 | Ball & Weed C@cc.scccww scx 
i Se 432 | Ball Bnwime Coe... ....0csaes 

bass Bary. & Mach. Co...... 

en Ena Dipialre cateianenel age ON <5 ° 

. Ff guckeye Engine Co.......... 

Rv seeceeses 126 Cooper Co, ©. GG. «<ci cscs 

Du Bois [ron WVORMRs 6 660 600 

lairbanks, Morse & Co....... 


American School of Corr..... 81 | Fishkill Landing Machine Co. 
F Corr. Schools... 75 | Fitchburg Steam Engine Co.. 

Green Fuel Economizer Co... 

Flexible Shaft Grimth & Wedge Ce... ..420% 
Bruce-Macbeth Engine Co..... 128 | Griscom-Spencer Co... . . WSS 
1 Rentsehler Co.157 | Harris Steam Eng. Co., Wm, A. 


Harrisburg Fdry & Mach. Wks. 
Ilewes & Phillips Iron Wks.. 
Ree ne fics 169 | Hooven, Owens, Rentschler Co. 
MeIntosh, Seymour & Co... 5 
Ww ne age Steel & Mehy. Co. 
— ‘ Nagle Corliss Engine Works. . 
81 and 83 Providence Ener. 
Ridgway Dynamo & Engine Co. 


WOPKS. .4.. 


TOO CO..... 


Moline Dagime Coe....26..... 
Skinner Engine Co.......... 


Yale & Towne Mfg. Co...... 82 | Sturtevant Co. B. F........ 


5 ERA eecrg eee 


Curbs, Manhole ie eee 
Co.....---..108 | Exhaust Heads 
oe) ere renee 


0.0 20666 Be. 666 


Frank L. 


Robertson & Sons, Jas. L. 


Engines, Combustion—Cont. 


DS HOR NATO DEO TH Re Oro Doh 


Sr OS SoS St Sr Sr Sr Sr St Sr Sr St ge Sr St Gr Se St Orr 


Fe ket feet et fet tt pk eet fet fet pt et Pe et et eet fet pat 
_ 


Threading Mach. Sterling Blower & Pipe Mtg. 
ee we eerie 
Sturtevant Co., B. F........ 111 
Apparatus, Mechani- | Whitlock Coil Pipe Co....... 130 
Wriget Bie. OG. wc ccawcwews 122 
ar area 12 We ‘ 
Economizer Co...113 ixpansion Joints 
ok its Gia eee > a 10 | Alberger Condenser Co.......136 
10 
= 0... 1i | Fans, Electrie 
bene eeeee 14 | General Electric Co 109 
Ln Deeeeeeees 18 | Wing Mfg. Co., L. J......... 118 


Fans, Exhaust and Venti- 


Bugerson (0., Vi Disc sc cccscs 123 
., baa | General Miectric Coe.......... 109 
B. FF... 222111 | Green Fuel Economizer Co...113 
ee ee re oe Power Specialty Co......... 94 
a Ban i Th cae 111 
7A Ongine Co. ....cce- 15 7 urbo-Blower Co............ 168 
Amerie ~ ge Age red Westinghouse Machine Co....162 
ieee eae os | wie Mig, Co., Te. Foo... es 106 
; Morse | py eee coe Feed Water Weigher 
Ridgway Dynamo & Eng. Co. .155 | Kennicott Co., The..... so2++140 
Turbine Co..... 158 Wheeler ( ond. & Engr. Co....137 
Machine Co....162 | Willcox Engineering Co...... 108 
Fuel Feeders, Boiler Compound 
: sy agate tr at & Co.,, Wm. W.....+. 84 
$4659 059 ichards _pP 3 ‘ >= 
Westinghouse Ba Co. 162 tichardson-Phenix Co........ 87 
Feeders, Furnace 
Enjecter COi...+ 0 220 1 Oilo Blower CO. ckssccsssases 
ib sh. aed ga 4 | Sterling Blower & Pipe Mfg 
ren ere 120 os RAS OC RET es 
pasector Co... 20. 13 | Vulean Furnace Co. ....<...-112 
Schutte & Koerting Co.......110 
ae eoeee. 92 | Filters, Oil 
Current part Bite. COs 65.02 Rabie 18 
New York Edis ee eee a > heccenscee  - 
ew York Edison Co 92 Peewee Ne, We Baas cccckews 92 
ay te gg . 2 ae 138 
Schutte & K “ti ee Nugent & Co.. Wm. W.... 84 
‘ e & Koerting Co st Richardson-Phenix Co........ 87 
Engines, Combustion Robertson & Sons, Jas. L..... 77 
Allis-Chalmers Co........... 136 | Wright Mfg. Co.......... ++. 122 
Gas Power Engineer- 
fas Power Engineer” 59 | Filters, Water 
Eng. Co...... cee Grineute-liponcer, ee cds caas 4 
eee ets oa 2 + 48:8 25 | Seaife & Sons Co., Wm. B. 138 
fae yoy — Co.... 244 a ¥ oom C ontinental Jew ell 
A Gas er S hein cavaseows 148 eration (o., The. 
‘airbanks, Morse & Co....... 152 . 
Foos Gas Engine Co......... 150 Fire Clay 
Miller Improved Gas Eng. Co.148 | Betson Plastic Fire Brick Co. 142 
Minneapolis Steel & Mchy. ee = Walker Refractories 
Power@ Minine Mehey. ©o.....163 | CG. co socsccscvcciesccsecs 45 
Sheffield Gas Power Co...... 150 McLeod cf a ree 144 
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Firebox Blocks 
Betson Plastic Fire Brick Co.142 
—- Walker’ Refractories 


Fittings, aaa asin 
American Steam Gauge and 


waeive Mic. Co...... 68 and 69 
De La Vergne Machine Co...152 
pg ee a ee 152 
Flanges 
eee me Weed ©0; .i..6.%44. 155 
Dart mre, Co., Bs M.....0.5..0.168 
Jefferson Union Co.......... 9 
Floats 
PO ee ee 123 
Hercules Float Wks......... 132 
Schutte & Koerting Co....... 110 


Flue Gas Analysis Instru- 
ments 


Pierce Co., Wm. B......2d cover 
Forgings, Drop 
Wiltteame @ Co., J. Hi....0%.- 80 


Furnace Door Arch 


Betson Plastic Fire Brick Co.142 
— - Walker Refractories 


verre eee ee eT Eee 15 
Melcod m TAORTY CO... 20600 ss 144 
Furnaces, Smokeless 
MeClave-Brooks CO... .ccccce 14 
Murphy tron Works......... 117 


Gage Boards 

American Steam Gauge and 
Varve BES. COi.cc 02 68 und 69 

Gage Glasses 

American Steam Gauge and 


Vaive Mis. Co....... 68 and 69 
Chesterton Co:, A. W...sce. 96 
Garlock Packing Co......... 12 


Peerless Rubber Mtg. Co..... 

Von Kokeritz & Co., R. G.... 95 

Gage Testing Outfit 

American Steam Gauge = and 
Rarve Mie. COs «ss. 6S and 69 

Gages, Draft 

American Steam Gauge and 
Weve tere. CO..2.65 68 and 69 

Gages, Pressure 

American Steam Gauge = and 


Valve Mig. Co..<... 68 and 639 
AREA VEIVO COs 606600 6% 20% 101 
Crosby Steam Gage & Valve 

TE era ere Sore ee ee 102 


Gages, Recording 
American Steam Gauge and 


Vaive Dift®. CO... 68 and 69 
Ashton Valve Co...........- 101 
imo, tepector CO... io... 02 120 
Vehling Instrument Co...... 135 


Gages, Vacuum 
American Steam Gauge and 
Valve Mie. Co...... 68 and 69 
Schutte & Koerting RE iica cao ace 110 
Gages, Water 
American Steam‘ Gauge and 
Weve Be. 00... 2.00% 68 and 69 
Greene, Tweed & Co., 
84 and 4th cover 


Hayette Ca., Paul B........ 138 
CS ee eee 73 
Lunkenheimer (Co........... t 
Cte MIOwer (0. ios ciccicces 133 
re 104 
Reliable Water Gauge Co....139 
Reliance Gauge Column Co...125 
PRUE BEE. SOO k 660 sede aes 122 
Gas Exhausters 

CORIO BOWED COicnc cece cesees 133 


Gas Producers 
Bogart Gas Vower Engineer- 
1h 


EER eae 50 
De La Vergne Machine Co....152 
Du Bois Iron Works......... 151 
Foos Gas Engine (Co....... .150 
Griscom-Spencer Co.......--- 131 
Power & Mining Mehry. Co...155 
Sheffield Gas Power Co.....-.- 150 
Gaskets 


Akron Metallic Gasket Co.... 92 
American Goetze-Gasket and 
OO. 6 kc kc ocean ees 9 
Diamond Rubber Co.......-- 4 
Garlock Packing Co........-- 12 
Greene, Tweed & Co.. 
84 and 4th cov: 
DOMMING  TOPOG Skis Sccccs0 ce oe 
Johns-Manville Co., H. W. 
81 and 83 
gS. See 141 
National India Rubber Co... } 
New York Belting &. Packing 
ere rrr ee 
Peerless Rubber Mfg. Co.....- 
Smooth-On Mfg. Co.......-- 
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ALL THE BIG CONCERNS 
USE COCHRANE HEATERS 





Every Steam Plant Should Have One 


A Cochrane Heater utilizes exhaust steam to bring 
the boiler feed water up to 210° F. 

Yach ten degrees that the water is raised in tempera- 
ture corresponds to a saving of 1 per cent. of the fuel 
bill, that is, if the temperature is raised from 60° to 210°, 
16 per cent. of the total fuel bill is saved. 

Heating the water up to 210° performs much work 
which would otherwise have to be done by the boiler heat- 
ing surface. The boiler heating surface can transmit as 
much heat as before, and therefore the addition of a 
Cochrane Heater increases the boiler steaming capacity 
by one-sixth. 

In other words, six boilers and a Cochrane Heater 
can do as much work as seven boilers fed with cold water, 
and make as much steam. 

Heating the water by spraying it through the steam 
bath of a Cochrane Heater drives off air and gases, in 
the absence of which corrosion of boilers and piping 
does not occur. 

The driving off of carbon dioxide by heat results in 
the conversion of the carbonates of lime and magnesia 
into the insoluble monocarbonates, which precipitate 
out in the heater, and therefore do not form scale in the 
boiler. 

If the water contains permanent ‘hardness also, 
that is, sulphates, nitrates and chlorides, the functions 
of the Cochrane Heater can be extended to provide for 
their conversion into monocarbonates, so that the boilers 
will be free from corrosion and hard scale, and can be 
washed out perfectly with water from a hose. 

Clean boilers mean less work and less expense for 
repairs and cleaning. 

We are always glad to help engineers with drawings and sug- 
gestions regarding suitable layouts to secure the best results in the 
removal of oil or water from steam, the utilization of exhaust steam 
or the heating or softening of water for boiler feed and other 
purposes. Submit your requirements and they will receive our 
prompt consideration. 


Harrison Safety Boiler Works 


17th & Clearfield Streets Philadelphia, Pa. 
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Gaskets, Water Gage 


MGS: TR. Diecive cesses sescnemee 


Gears 
New Process Raw Hide Co...127 


Generating Sets 


American Engine Co........ 159 
Foos Gas Engine Co........-. 150 
General Electric Co.......... 109 
Harris Steam Engine Co., Wm.154 


Harrisburg Foundry and Ma- 
GUIMO WOPTES. 6.0 occ cscs 15 
Ridgway Dynamo & OIngine Co. 7 


Sturtevant Co., 4 ABS 1 
Westinghouse Mac hine Co....162 
Governors, Pump 
Chaplin-Fulton Mfg. Co......139 
Foster Engineering Co....... 102 
Mason Regulator Co......... 104 
Northern Equipment Co...... 98 
Souires Coy, C. BD. .scccccees 123 
Watson & McDaniel Co...... 134 
Ziermore Regulator Co...... 104 
Governors, Pump Speed 
Mason Regulator Co......... 104 
Ziermore Regulator Co....... 104 
Graphite 
Acheson Graphite Co., Inter- 
MATONAl . ov ceciccccccvcves 83 
Dixon Crucible Co., Jos...-.. 83 
Garlock Packing Co......... 12 
Grates 
Casey-Hedges Co. ........es% 141 
Green Engineering Co........118 
Long Grate Bar Co.......0+- 114 
Martin Grate Co............% 116 
McClave-Brooks Co.......... 14 
ee Se eae ee re 115 
Perfection Grate Co......... 116 
Robertson & Sons, Jas. L. 77 
Salamander Grate Bar Co.. 116 
Superior Iron Works Co..... 117 
Treadwell Co., M. H........ 114 
Grease 
Acheson Graphite Co., Inter- 
a Serr re rer 83 
Albany Lubricating Co. 86 
Dearborn Drug & Chemicai 
Sree ere 
Dixon Crucible Co., Jos...... 83 
Philadelphia Grease Co...... 89 
Retoes @ Co., BF. H......... 88 
Keystone Lubricating rer 3 
J. Lubricant Co... 85 
Waiton, * 16 and 17 
Grease Extractors 
Griscom-Spencer Co.......... 131 


Heaters and Purifiers, Feed 
Water 


Alberger Condenser Co.......136 

Baragwanath & Son. Wm.....130 

Blake & Knowles Steam Puinp 
Works 130 


ee ee 


Casey-Hedges Co. .....s2e0e. 141 
Green Fuel Economizer Co...113 
Griscom-8pencer Co.......... 131 
Harrison Safety Boiler Wks., 71 
Hopnes Mig. Co... o00.- 60: 121 
National Pipe Bending Co....131 
— Coil Heater & Purifier 
seca & Co., Frank L....130 


Robertson & Sons, Jas. L.... 77 
Schutte & Koerting Co.... .110 
Tudor Boiler Mfg. Co.....-.. 141 
Wheeler Mfg..Co., C. H...... 132 
Writioek Coil. Pipe Co....... 130 
Wihenes Boller Co. ........ 2204 143 
Wilkinson Fdry. & Mfg. Co., 

90 and 91 
Witltame Too! Co...........% 130 
Heating and Ventilating 

Systems 

Green Fuel Economizer Co....113 
oo 2 ore 133 
Schutte & Koerting Co....... 110 
Wie Met. CO, Te Du.5.a cases 118 


Heating, Central Station 
American District Steam Co..121 
Hoists, Electric 
Allis-Chalmers Co........... 136 


Yale & Towne Mfg. Co....... 82 
Hoists, Gas Engine 

Foos Gas Engine Co......... 150 
Hoists, Hand 

Yale & Towne Mfg. Co....... 82 
Hose 

American Metal Hose Co..... 111 
Bowers Rubber Works....... 94 
Diamond Rubber Co.......... 94 
Garlock Packing Co......... 12 
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Hose—Continued. 

Lagonda Mfg. Co....... 3d cover 

New York Belting & Packing 
ROT Ree err era e 

Peerless Rubber Mfg. Co..... 8 

Pennsylvania Flexible Metallic 
WOME CO... c ccc ects cece 146 


Iee and Refrigerating Ma- 
chinery 


| De La Maar Machine Co....152 
i ES Serre 5 
Vogt Machine Co., Henry..... 140 
co >. ee 54 
Indicators, Ammonia 
American Steam Gauge and 
Vaive Mfe. Co...... 68 and 69 
Indicators, Gas Engine 
American Steam Gauge and 
weve. Bre. Co... 68 and 69 
‘Tre, ~Endicator Co... .....52% 79 
Indicators, Speed 
Peeneee OO Be. Bic cca bar 132 
Indicators, Steam Engine 
American Steam Gauge and 
Verve: Bite, Co... 68 and 69 
Crosby Steam Gage & Valve 
_ SESE Aa ere re 102 
Momtmomerg CO... ....0ccecsoe 122 
Robertson & Sons, Jas. L.... 77 
Trt WaG@ieator Co... 2. scccss 79 
Injectors 
American Injector Co........120 
pS ee 73 
Lunmkenheimer Co. ........0+. 4 
Cee Tepeetor CO... 0. .csccecs 133 
Penberthy Injector Co........ 13 
Robertson & Sons, Jas. L.... 77 
Schutte & Koerting Co....... 110 
SBnerwood Bie. Co.......s0.0% 92 
Insurance, Boiler 
Fidelity & Casualty Co...... 121 
Lamps, Electric 
General Electric Co..... sees 109 


Johns-Manville Co., e 
81 and 83 


Lathes, Foot aener 


Barnes Co., W. F. & John....155 
Lubricators, ial 
Detroit Lubricator Co........ 88 
Greene, Tweed & Co., 

84 and 4th cover 
Griscom-Spencer Ser 131 
Lunkenheimer Co. .......0.065 4 
DEMENO! WEOR, OG...6 6100060600 88 
Michigan Lubricator Co...... 84 
mo manjector Co. .. 06. .ces 120 
Richardson-Phenix Co.. cnc 
Robertson & Sons. Jas. L.... 77 
Sherwood Mfg. Co.......... 92 
Universal Lubricator Co...... 15 
Lubriecators, Force Feed 
Richardson-Phenix Co........ 87 
Machinists & Engineers 
Lammert & Mann........... 138 
Machinists, General 
Bruce-Macbeth Eng. Co..... 128 


Providence Engineering Works154 


Mats and Matting 


Diamond Rubber Co........ 94 
~— York Belting & Packing 
Peer a Rubber Mfe. : . Saeed 8 
Metal, Bearing 
ee OE, Bi cee acaen 151 
Leddell-Bigelow Co.......... 148 
Magnolia Metal Co.......... 149 
Meters, Steam 
General Electric Co......... 109 
eee NS ss 6.0. 6 area dpa eeces 120 
Meters, Water 
suilders Tron Foundry...... 139 
Micrometers 
mememett Ce. EE. SB. ..k cc ccsn 132 
Milling Machines, Portable 
Underwood & Co., H. B...... 151 
Motors, Electric 
Allis-Chalmers Co........... 136 
American Engine Co.........159 
Crocker-Wheeler (Co.......... 98 
Fairbanks, Morse & Co.......152 
General BPlectric Co......... 109 
Biggway Dynamo & Engine 
Ee geet 155 
Pe. EEE ca B PF. 111 





Motors, Water 


Lagonda Mfg. Co....... 3d cover 
Oil and Grease Cups 
Albany Lubricating Co....... 86 
American Injector Co........ 120 
Detroit Lubricator Co........ 88 
Biliott CO... cceeeeescccecees 7 
Griscom-Spencer Co.......... 131 
Keystone Lubricating Co.... 3 
Lunkenheimer Co..........0.+ 4 
New York & New Jersey Lub- 
OE Is a4: 6.45.0 b00:6:0.8.0:8 85 
te TmseCtaer Ce. «cc cccciace 120 
Richardson-Phenix Co........ 87 
MMOEWOOR BET 150... 4:0.00:0-00% 92 
Universal Lubricator Co...... 15 
Oil Burners 
Hammel Oil Burner Co...... 114 
Lunkepheimer CO0.....cccce- 
Pern Te Cbs. 2820 cacwge 110 
Oil Reservoirs 
eG BT. SOBs hoes 66 0's adore 18 
Richardson-Phenix Co..... 87 
Oil Tanks 
Richardson-Phenix Co....... oo 
Oiling Systems 
Albany Lubricating Co....... 86 
a Sl ae 18 
Detroit Lubricator Co....... 88 
Lunkenheimer Co. .... 2.2... 4 
Nugent & Co., Wm. W....... 84 
Richardson-Phenix Co........ 87 
Oils 
Albany Lubricating Co. 86 
Dearborn Drug & Chemical 4 
i Pere or re Tee rere 5 
Betlogs & Co., ©. H........ 88 
New York & New Jersey Lub- 
oe, Ee ayer ee 
Wetton, FF. Biicccccsas 16 and 17 
Packing, Flange 
American Goetze-Gasket & 
Ns oink ca ats ow baa 93 
Bowers Rubber Works....... 94 
AE NE, WA soko bsnl seein 97 
Chesterton €a., A. Wi... .cices 96 
Diamond Rubber Co........ 94 
Garlock Packing Co........ 12 
Greene, Tweed & Co., 
84 and 4th cover 
NBs 6.5: 6: x. 5.4,5:09) 60-0 7: 
Johns-Manville Co., H. W., 
81 and 83 | 


National India Rubber Co... 96 
New York Belting & Packing 

RRA aera are 
Peerless Rubber Mfg. Co..... 8 
Robertson & Sons, Jas. L.... 77 
Bmoocth-On Mite. Co. ... 2... 6 
Thermoid Rubber Co......... 11 
Von Kokeritz & Co., R. G. 95 
Packing, Hydraulic 
Cees BEE. Cis. os oe sce sinc te 97 
Chesterton Co., B. We... cccs 96 
Diamond Rubber Co........ 94 
Barexa Packing Co. ......... 95 
Garlock Packing Co........ 12 
Johns-Manville Co., H. W.. 

81 and 83 

Schieren Co., Chas. A. 


-1st cover 
9 


Steel Mill Packing Co....... ¢ 
Tripp Metallic Packing Co... 94 
Von Kokerits, B. Ga... .0ccce 95 
Packing, Pump Valve 
Diamond Rubber Co......... 94 
Von Bomerits, BR. Givccccciecs 95 
Packing, Rod F 
American Goetze-Gasket and 
yo ee, eee 93 
Bowers Rubber Works....... 94 
COMEOE Bee. TOOi kc kaa cn wes 97 
Chesterton Co., A. W........- 96 
Diamond Rubber De ache eveca's 94 
Eureka Packing Co......... 95 
a, ee rere 92 
Garlock Packing 2 See eee 12 
Greene, Tweed & Co., 
84 and 4th cover 
Johns-Manville Co., H. W 
81 and 83 
National India Rubber Co.... 96 
National Metallic Packing Co. 95 
New York Belting and Pack- 
ae ee 10 
Peerless Rubber Mfg. Co..... 8 
Power Specialty RS 150 
Steel Mill Packing Co....... 96 
Thermoid Rubber Co........ 23 
Tripp hom ig ge Mea oy Co. 94 
Underwood & C . 3 ee 151 
Von Kokeritz, R: G. ic oo 
Pipe 
en © WOR CO... c.c.ciceaseies 155 
eeTORe OR, Th. Wes vicsecess 0 


M. W 
National Tube Co...106 and i07 
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Pipe Bending 


Ball & Wood Co... iss 00000 455 
Kellogg & Co. M. W...c.e. - 88 
National Pipe Bending Co....131 
Whitlock Coil Pipe Co....... 130 


Pipe Clamp 
Simplex Engineering Co.. 
Pipe Coils 


National Pipe Bending Co.... 
Whitlock Coil. Pipe Co...... 130 


---100 


Pipe Cutting and Threading 
Machines 


Armstrong Mfg. Co.......... 108 
Bignall & Keeler Mfg, Co....108 
NIN MENG ro ogc a Soe ora. b. 5:.4\epa 10% 
Curtis & Curtie C6. ..0scs2c% 105 
Toledo Pipe Threading Ma- 
ee nee eee 103 
Treadwell Co., M.. Bak ccc.ccse 114 
"REMOOME BRIG Oe cs o's ceeds 146 


Pipe Flanging Machines 


Patterson Allen Engr. Co....120 
Pipe, Riveted Steel 
memmtioett Co., TRGs.<240<2% .140 
Piping, Blow 
RIO BOWE C0 o.  keckscccen 133 
Piping, High Pressure 
meme 46, Me WO kta seas 108 
Planimeters 
American Steam Gauge and 

Vaive Mig. Co...... 68 and 69 
Robertson & Sons, Jas. > ae 
Tri TRGNCRUEE CO. 2.206 csi ce 79 
| Polish, Metal 
Cresterten ©oe., A. Woo svccs 96 
Hofman, Geo. W....cccccce 114 
; Johns-Manville Co., H. W., 

81 and 83 





Publishers 

American School of Corr 81 

International Corr. Schools... 75 

Isolated Plant Magazine, The. 94 
76 


McGraw-Hill Book Co....... 
Pulleys 

American Palley Co.......... 28 
Minneapolis Steel & Mchy. (o.155 
Pumps, Air 

Cameron Steam Pump WkEs.. 

(a ee ae yoann a. 135 
NE alo hie baa uibre ea 134 
Du Bois Tron See 15 
oe a 6 ern 136 

| Wheeler Cond. & Engr. Co...137 
Wheeler Mic. €o., CC. Tl... .. 132 
Wee, TOON. Ths acai s dae sn 135 
Pumps, Centrifugal 

Alberger Condenser Co...... 136 
Allis-Chaimers Co... 2.0.65 006% 136 
ce et I re 1314 
rerry Steam Turbine Co..... 158 
| Wheeler Cond. & Engr. Co 37 
We, SO, cs kee ses 35 
Worthington, Henry R. 134 
Pumps, Deep Well 

Cameron Steam Pump Wks., 

Srerer rer eT Tee Tee 135 

Deming _ SGA Re tee 134 
Wilson, OS Ths. 0)iib-ncsaens oe 155 
Pumps, Electric 
ee ee 134 
Du Bois Iron Works......... 151 
Ss ee 136 
Ween, TOe. Th. casekcccss sc 135 
Pumps, Hydraulic 
Watson-Stillman Co. ........ 134 
oe ee 5 err re 134 
Pumps, Oil 

Burt Mig. CO. ..sccccceserss 18 
Cameron Steam Pump Wks.. 

NE PRA aed ee eer aren 135 
URNS SOS cs cnn divc banwans 134 
Du Bois Iron Works......... 151 
So ae a leer 136 
Iiuvette Co., A Sea 138 
lavnmenhetmer Co........... t 
MEOREO TOS, (6....c4<c05s0s 8s 
DE, WO WN kiss eaw ee se 34 
Patterson & Co., Frank L.... 130 
Richardson-Phenix Co........ Si 
Sherwood Mfg. Co........... 9 
Sterling Lubricator Co....... 8° 
Wren, GAR. Th. osc iia cece s 13 
Pumps, Oil Force-Feed 
Detroit Lubricator Co........ § 
Tunkenhelmer Co............ 





Richardson-Phenix Co......-. %7 
Sterling Lubricator Co....... 5 


Pumps, Pneumatic 
Ingersoll-Rand Co.........-+: 
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Graber Indicating, 
Automatic Water Gauge 





A water gauge that is safe—it has an auto- iis 
matic valve which closes instantly in case a ‘Oia 
2 1) ali 
gauge glass breaks, thus shutting off flow of wb: 


steam or water and remov- 


ing any danger of scalding. Ball Gauge Cock With 




































as al ° e.° 

The indicating lever on | | Jenkins Composition Plug 
outside of gauge shows posi- 
tion of the automatic valve This is a long lasting gauge ccck, simply con- 
and as the valve cannot structed, always to be relied on for perfect ser- 
move without changing po- vice. 
sition of the lever there can The Jenkins Packing used to make the seat 
be no danger of false water lasts for years and when necessary can be re- 
level. newed at slight cost. 

It ismade in two patterns, The seat is always tight; when the packing is 
one for pressures worn by use, all that is necessary to 
up to 125lbs.— renew the joint is to true up the end 





the other for 
pressures up 
to 250 lbs. 


of the packing piece with a file or 
sand paper and to turn the screw 
up until the ball stands horizontal. 





Four 
Jenkins Bros. 
Boiler-Room 


Needs 




















Jenkins Bros. “Y” 


Or Blow Off Valves 


These are strong, well made valves, 
capable of standing hard usage without giving 
way. , 

They have a full opening nearly in line with 


a o 

the pipe and consequently permit a free flow of Jenkins Bros. Swing 
steam or fluids. Check Valves 

For which reason they recommend themselves 
for use as boiler blow-off valves. These valves are also splendidly adapted for 

They have renewable seat rings boiler feed service and similar work as, like the 
and discs and are made “Y” valves, they offer practically no obstruc- 
screwed or flanged— tion to the flow of steam or fluid. 
brass up to 3” from They are made from standard and extra 

























standard and heavy patterns, both brass and iron, in various 
extra heavy styles, horizontal, angle, vertical and swing. 
patterns iron The seat in these valves is seldom injured 
* body from 2” inasmuch as the Jenkins Disc with which they 
| up, " standard are all fitted, takes all the wear. And the disc 
patterns only. can easily and inexpensively be renewed. 




















Write for catalog. 


Jenkins Bros. 


71 John St., New York 35 High St. Boston 133 N. 7th St., Philadelphia 226-228 Lake St., Chicago 





Pumps, Power 


Pumps, Steam 


Ingersoll-Rand 


Minneapolis Steel & Mehy. 


Rams, Steam 


Reducing Wheels 


Robertson & Sons, J: 


Regulators, Damper 


Davis Regulator 


Nor thet mn Io natiipment Co 
Dy 


Chaplin-Fulton 
Davis Res ule itor. 


i Ng Pump 
» steam Bpeet ialty 


Rieioinnn Engi 
Underwood & Co., 


toHer Bearings 
* Bearing Co.... 


. Transmission 


Diamond Rubber Co........ 


Johnson Rule Mfg. 
Direct Separator 


Separators, Oil 


American Radiator 
Austin Separator Co... 
Baragwanath & Son, 

Direct Separator Co 
Harrison Safety 
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Separators, Oil—-Cortlinued. 


Brepmen Mie. CO. .ccccs cece. 121 
FO ae SE ear 7 
Cee Serer OG: 6a. cc cceccaee 133 
Robertson & Sons, Jas. L.... 77 
Steam Appliance Co.......... 130 
WERE BEER. COs cccwedecnse 122 
Separators, Steam 

American Radiator Co....... 124 
Austin Separator Co......... 122 
Baragwanath & Son, Wm....130 
Direct Separator Co......... 122 
Griscom-Spencer Co......... 131 
Harrison Safety Boiler Wks., 71 
BGR Ter. OD. 6 ook cewaces 121 
SS ae a ee : 
Cee MIO WOr CO. ccs oc cawess 13: 
Patterson & Co.. Frank L....13¢ 
Robertson & Sons, Jas. L..... 77 
Steam Appliance Co.......... 130 
Whitlock Coil Pipe Co....... 130 
Wright Mfg. Co..... ree er 122 


Sight Feeds 


Richardson-Phenix Co........ 87 


Skylights 
Dart Mie: COc..ic<< pieiasaiee, eee 
Stokers, Chain Grate 
Babcock & Wilcox Co...... e- 142 
Stokers, Mechanical 
American Ship Windlass Co..119 
Babeoek & Wilcox Co....... 142 
McClave-Brooks Co.......... 14 
Murphy [ron Works ai grarasevere wd 117 
Parson Mie. Co.....6.... ee 
Under-Feed Stoker Company of 
PEI, | iw. wiad eis eases ws LIZ 
Vulean Furnace Co.........% 112 
Westinghouse Machine Co....162 


Wilkinson Fdry. & Mfg. 


Strainers, Water 

American Injector Co........ 120 
3 re 'ionone fs 
Superheaters 

Babeock & -Wilcox Co........ 142 
Parker Boller Co... RE 
Power Specialty Co......... 94 
Switehboards 

General Electric Co.........109 


Switches, Electric 
General Electric Co..........109 


Tachometers 


Schuchardt & Schutte.......120 
Tanks 
RMONOM (OOo oisinsid eos ewnmewis 142 
Grisecom-Spencer Co.......... 131 
Kennicott Co., TRE... secs. 140 
Taps, Stocks and Dies 
signall & Keeler Mfg. Co....108 
eer es LOS 
Curtis B Curtis CO. 6 ok cckccese 105 
Toledo Pipe Threading Ma- 
ee eee eee 103 
Thermometers 
II EN aiaca ss: acuta: cancels srareeard 126 
Transformers and Convert- 
ers 
General Electric Co......... 109 


Transmission, Power 


American Mife: CO. nic. cess 126 
American Pulley Co......... 128 
Cohwmbian Rope Co... 128 
SOT FE HO a éisa 66:00 eae a% Beg 
Morse Chain Co......2% one ae 


Traps, Steam 


American Radiator Co...... 124 
Anderson Co. — aPrewr re 123 
Chaplin-Fulton Mtg. Co...... 139 
Davis Regulator Co., G. M. 105 
Direct Separator Co.......¢. 122 
Piiem, Bienerd J... es ccc cs 122 
Griscom-Spencer Co......... 13 
EE BOR. oi ass ss aeaaces 73 
Morehead Mfg. Co.......... 124 
Newhall Eng. Co.. Geo. M. sao 
Ohio Blower Co............ 133 
Open Coil Heater & Purifier Co.122 
Reliance Gauge Column Co...123 
Schutte &. Te 2 re 110 
momeee Do. C. Bos cicccces 123 
Steam Pian A ily Co eee ee 139 
Watson & MeDaniel Co...... 134 
Wrient Mie. Co..... (ieee 
Traps, Vacuum 

American Radiator Co...... 124 
Griscom-Spencer Co......... i 
Opea Coil Heater & Purifier Co.122 


Cw 





Tube Cleaners 

Chesterton €Ca., A. We vco200. 96 

Cleveland Flue Cleaner Mfg. 
3 Sere ae ae 4 .138 

Diamond Power Specialty Co. 94 

Gariock Packing CoO. ...cee00> 12 

Huyette Co., Paul B...s.+s.0 388 


Johns-Manville Co., H. W. 


, 
81 and 8&3 


Lagonda Mfg. Co.:..... 3d cover 
BS a A ee ee re 

Pierce Co., Wm. B.scces 2d cover 
Robertson "& Bone, Jae ta... 74 
Bherwood Mfe. Co. ....00080. 92 
ee, Se. Se Ss einai ane wes 120 


Steam Appliance Co.........1388 


Tube Cleaners, Turbine 
Lagonda Mfg. Co.....%. 3d cover 
Liberty Mfg. “Ga ARC Clee 
Tube Cutters 

Lagonda Mfg. Co..... 3d cover 
Tube Protectors 


Sritsee & CO... s0scicewass vow 142 
Tubing 
Johns-Manville Co., Hl. W., 

81 and 83 


National ‘Tube Co...106 and 107 
Pennsylvania Flexible Metalic 
eee SOs. 4 sw ake ss 606 40 146 
Tubing, Metallic 
Pennsylvania Flexible Metallic 
NEO wc ccna wk ea as 6 
Turbines, Uydraulic 
Allfie-Chaimerse CO... cesses 136 
Turbines, Steam 
Athis-Chalmers CO ..< 666 sic escs 136 | 
General Electric Co......... 109 
Ilooven, Owens, Rentschler Co.147¢ 
Siurtevant Co,, T. BF... c0 :o% 
Terry Steam Turbine Co..... 15s 
Westinghouse Machine Co....162 
Unions 
Beard Gwe: D6s ecg. a0.siaieeis are LOS 
ltart Mire. Co., BE. M... . 108 
Jefferson Union CO. o:occciciee's 9 
lamkenheimer C@....0.ccssc ees i 
National Tube Co...106 and 107 
Valve Balls 
Diamond Rubber Co......... g4 
Valve Disks 
ye a ee 151 
American Goetze-Gasket and 
EE FOO 6 sis ercesaitaee ~ 93 | 
Diamond Rubber Co......... o4 
Valve Reseating Machines 
Leavitt Machine Coe. ....6.. 100 


Valve Washers, Leather 


Schieren Co., Chas. A..1st cover 
Valves, Ammonia 
Chapman Valve Mig. Co..... 139 
Monarch Valve & Mfg. Co....100 
Rie Bene, OOS nics caleinw cere 4a 5 152 
Valves, Angle 
Tlomestend Valve Mfg. Co... .. 08 
Lunkenheimer (0... . 0.2 1 
Monarch Valve & Mfg. Co....100 
New Bedford Valve Mfg. Co. .100 
Valves, Buek Pressure 
Foster Engineering Co....... 102 
Hughson Steam Specialty Co.102 
OTE TOG oer. n os 8 add 0s 73 
Valves, Blow-off 
Ashton Valve Co...........- 101 
SOUMIGOe ACO. ons cacame se saees 7 
ITomestead Valve Mfg. Co 103 
OTR TIPOM 6 62k ahs: 5 26 00:06: 0:00.60 73 
Lunkenhetmer Co... ....-.6e08 4 
Simplex Engineering Co..... 100 
Ziermore Regulator Co.......104 
Valves, By-Pass 
Nelson Valve Co......cee..- 99 
Valwes, Check 
Chanman Valve Mfg. Co..... 103 
Greene, Tweed & Co., 
84 and 4th cover 

Kennedy Valve Mfg. Co..... 1 
OM TUPOR Sas. 5 id usar ao <i 7 
PAMROMNOIMe? CO. aces ccces i 
NOIROR VEIVE CO. 66sec iicnecs 99 
Northern Equipment Co...... 98 
Valves, Cylinder Relief 
American Steam Gauge and 

Valve Mfg. Co...... 68 and 69 
PT trmkemnermer CO... .eciccccas 4 
Wheeler Cond. & Engr. Co...137 
Valwes, Exhaust Relief 


Alberger Condenser Co....... 136 
Davis Regulator Co... G. M... 
PMI III 65-5 (5 bes09 iais ies lars 73 
MICO TEMG GO. ccsccccees OF 
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Valves, Free Exhaust 
Davis Regulator 
Schutte & Koerting 


Jenkins BR cidelcie< kaiae we 


Valves, Globe 





Valves, Pump 


SOCOMANS TREOS. cine c seein’ 


Vielves, Safety 


Valves, Throttle 


Valves, Trip Throttle 


Robertson & Sons, J: 


Water Softening 


Seaife & Sons Co., 


Wrenches, Nut 


Williams & Co., 





Williams & Co., 
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The Beginning of 





His Success 


Success has dawned for many a man with the marking of the I. C. S. coupon. It was a simple 
act—an act that placed him under no obligation—but it proved to be the beginning of a career. 
Trained men are in demand everywhere. There is not an important labor-employing concern 





in the world that has not openings for men prepared to make good in positions. 

Draftsmen are wanted. Can you trace out a machine or a building? Foremen and Superin- 
tendents are wanted. Can you plan and direct work? Chemists are wanted. Can you make an 
analysis or build up a useful compound? Trained Electricians are wanted. Would it be safe to turn 
you loose in an electric plant? Civil, Mechanical, and Mining Engineers are wanted. What does 
that mean to you? Advertising men are wanted. Can you write a business-pulling ad? The Civil 
Service needs men. Are you prepared to pass 
a Civil Service examination ? SHS SHSHS SSS HSS HS HSH SHSHSHHSHSSSSSSSSSsSSeH e+e ooeos® 

International Correspondence Schools 
Box 979, SCRANTON, PA. 


No matter where you live, how little spare 
time you have, how limited your education 
(provided you can read and write), nor how 




















Please explain, without further obligation on my part, how I can qualify for a 
7 ° larger salary the position, trade, o yrofession before which I have marked X. 
small your means, the I. C. S. will go to you and Re Ne er eS ee eee eens Cece renee 
train you in your own home for mastery of the Electrical Engineer Machinist Chemist 
sates ‘ Electrical Mach. Des. Toolmaking Assayer ; 
trade or profession you like. Dynamo Foreman Molding Commer’l Ilustrat’g 
. ectric Lighting Blacksmithing ookkeeper 
The marking and mailing of an I. C. S Electric Railways Civil Engineer Stenographer 
5 * —_ . : Electrician Stationary Engineer Civil Service Exams. 
coupon has been the beginning of success for Felephone Expert Gas Engineer Commercial Law 
“ 3 ‘ a oncrete Construct’n efrigeration Eng. rchitecture 
thousands. W hy not find out about the I. C. S. nero Engineer Sheet-Metal Drafts. Contracting & Build’g 
’ , . # : R achine Designer Marine Engineer Advertising Man 
plan? It will place you under no obligation Mechanical Draft. Mintes Ganleaer Window Tiimmins 
rh- : : ‘a : . t i i i ning 
whatever but will bring to you a full explanation ee ee | ee eee 
e of the I. C. S. salary-raising system that has 
Be . Tame 
‘ : been used by thousands to change poor jobs rane 


into good positions and ‘‘ wages’”’ into salaries. 


Mark and Mail the Coupon NOW. 


Street & No. 


City State 


RS SA See 
SPSSSSSSSSSSSS SSH SHS*HHSSHSHS*S*SCSSsS*s#s#s SH, 


Present Occupation 


POSS SSEHSSSSHESHSSESESEESES OO SSS SOOSOSEO®E 


@eeeeeeeeeeeseeeeeeeeoeeeoeoeeoeoeoeoeoeoeoeoeeeoeOee 
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ower Plant Is Poorly Equipped That 
Does Not Have A “Tulley” 


No engineer would think of running a Power Plant without 
a monkey wrench. Of course he could—but did you ever think 
what it would mean? A power plant that is without a Tulley’s 
Handbook is in about the same condition. Thirty thousand 
engineers have it—have it and use it every time there is a ques- 
tion up about which they have any doubts. The reason why is 
very plain—Tulley answers the question and answers it right. 





LLLA£ 


i< 


S 


You can’t buy monkey wrenches under a guarantee. You can 
buy Tulley’s Handbook that way. Give it a trial. You don’t 


risk one cent. 
Over 1000 pages, leather, pocket size $3.50 (155) net, postpaid. 


S 
~ 
8 
S 








Heat Engines 


Steam, Gas, Steam Turbines, Auxiliaries, Etc. 
By Professors Allen and Bursley, University of Michigan Engineering School. 
288 pages, 6x9, fully tllustrated, $3.00 (12/6) net, postpaid. 

A sound, simple, practical book covering the whoie subject. A splen- 
did foundation for home study—a valuabie book for reference. Examine it 
under our teturn privilege guarantee and decide for yourself. 


Power Plant Books 


Steam Turbines 


By Lester G. FRENCH. 
340 pages, $3.00 (12|6) 
net, postpaid. 

This book is devoted entirely to turbine 
principles and operation. It is essentially 
—_ tical and not theoretical and mathemat- 
ica 




















THE MAIN CHAPTER HEADINGS ARE: I.—Heat. II.—Elementary Ther- 
Valve Setting modynamics. III.—Properties of Steam. IV.—Calorimeters and Mechanical Mixtures. 
By Huspert E. Cou.ins. V.—Combustions and Fuels. VI.—Boilers. VII.—Boiler Auxiliaries. ] 


220 pages, $2.00 (8|6) 
net, postpaid. 

A treatise describing fully the setting of 
the valves on all of the standard types of 
engines. The builders have revised and 
passed upon every article. 


The Steam Engine Indicator 
By F. R. Low. 
Over 175 pages, $1.50 (6|6) 
net, postpaid. 

This book treats thoroughly every detail 
of working, tells the use and value of the 
indicator to the profession. In order to get 
better acquainted with your indicator you 
need to study this book. 


Condensers 
By F. R. Low. 80 pages, 50c. 


The Compound Engine 
By F. R. Low. 


Steam Power Plant Piping 
Systems 


By Wriuur1AmM L. MorRRIs. 
490 pages, $5.00 (21s) 
net, postpaid. 

Every problem of piping and all the auxili- 
aries of the plant are covered here. It is 
especially strong on maintenance and re- 
pairs. 


48 pages, 50c. 


Steam Power Plants 
Their Design and Construction 


By Henry GC. MEYER, JR. 
160 pages, $2.00 (8/6) 
net, postpaid. 

This covers the problems of plant design 
and arrangement. It is the standard ref- 
erence work on the subject, which has been 
used as a guide book for many big power 
plants: 


Guarantee Return Privilege 


When cash accompanies an order for Mc- 
Graw-Hill books the purchaser may, within 
five days of receipt of the books, return 
any or all of his purchase for any reason 
whatsoever, and his money will be refunded 
promptly and without question. 











Engines. IX.—Types and Details of Steam Engines. X.—Testing of Steam Engines. 
XI.—Valve Gears. XII.—Governors. XIII.—C€ ee a Engines. XIV.—Conden- 
sers and Air Pumps. XV.—Steam Turbines. XVI.—Gas Engines. XVII.—Details of 
Gas Engine Construction. XVIII.—Economy of Heat Engines. 


Compressed Air 


Theory and Computations 
By Elmo C. Harris, Professor of Civil Engineering, Missouri School of Mines. 
136 pages, 6x9, illustrated, $1.50 (6/6) net, postpaid. 


An engineers’ handbook on the use of compressed air and the problems to 
be met. It advocates the increased use and supplies the data which the engi- 
neer needs for all compressed air design and application. 

CONTENTS—Cuapter I.—Formulas for Work. II.—Measurements of Air. III. 
—Friction in Air Pipes. IV a and Centrifugal Air Compressors. — V.—Special 
Applications of Compressed Air. VI.—The Air Lift Pump. VII.—Examples and Exer- 
cises. Plates and Tables. Appendix—A—Drill Capacity Tables. B—Data on Friction 
in Air Pipes. 








Hydraulic Elevators 
By Wulliam Baxter, Jr. 
300 pages, 6x9, tllustrated, $2.50 (10/6) net, post paid. 

A practical book by a man with practical experience. 

All kinds of hydraulic lifts and elevators are fully covered. All the vari- 
ous makes are described, the principles on which they work, the advantages and 
disad vantages of each. Plunger elevators of all kinds are carefully considered. 

It is especially strong on repairs, where and how the various elevators 
give out and how to repair and render them safe again. 


Lack of space prevents our listing the contents of the book here, but if you are look- 
ing for an informative treatise or a reference work on the subject, this is the book you 
need. 


We can supply any engineering book in print. Send us your inquiries. 


McGraw-Hill Book Co. 


239 W. 39th Street, - New York 


LONDON, 6 Bouverie St., E. C. Unter den Lindén 71, BERLIN 
Publishers of books for POWER 
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In Value—In Price—In Terms 








You cannot 
equal The 
Robertson- 
Thompson 
Indicator 


Outfit 


Only $5.00 
with your 
order and 
it comes 
direct 

to you. 


i 

a 

t 

+ 
as 











HE marked superiority of the Robertson-Thompson Indicator and Victor Reduc- 
ing Wheel over others has placed them in the hands of the most progressive engin- 
eers. § You know full well how much depends upon you if want to progress and with- 

out going into details you also know full well how little you can accomplish without the use of 
an Indicator outfit. {| The Robertson-Thompson Indicator Outfit means to you the one 
step forward—-its use means sure advance in salary and position. With them you can produce 
results which you could never secure otherwise. It offers to you the most direct way to claim 
recognition in your profession. [ You may be as conservative as you like—the experience of 
hundreds of engineers shows there is no way in which you can increase your own efficiency, and 
bring all there is out of yourself and the plant in your charge without using an Indicator. 
4; When you know the right Indicator Outfit (The Robertson-Thompson) you can rest assured 
that with its aid you will be put right. There can be no quibbling about it. It shows you the 
way, it betters the way to progress in engineering. { Probably you know all of this but are not 
quite satisfied as to the best Indicator Outfit to procure. 


Now there is only one reason for the enviable reputation of 


Big Offer To Progressive Engineers 
The Robertson=Thompson Indicator ‘For $5 Down and $5 Monthly 


and Victor Reducing Wheel We send you a complete Robertson-Thompson Indicator 
‘ ; , Outfit and Victor Reducing Wheel. Packedin handsome hard- 
— tte hind, Pore ge sr eee — wood case, with lock and key, nickel-plated trimmings, fitted with 
workmanship, material, durability nel nag al oe other extra }” area piston, detent motion, two springs as selected ; either 








outfit is as complete in detail. § Please understand that our one three-way or two straight-way cocks, scales, cards, oiler, cord, 
assertions are clear and unqualified. | You can read the offer book of instructions, etc., exactly as shown in cut. Price $50.00 
in its fullness printed below. { We send you the outfit on re- —$5.00 down, $5.00 a month. One price for the whole thing. 
ceipt of your first payment, with a few references, when you can , Acomplete indicating outfit at the price you can afford to pay. 
keep the instruments for five days and examine them thor- Five days given for examination. If not as you expected send 
oughly. If you do not find them all we claim, we neither expect back at our expense. We'll refund your money. § We have 

nor want you to keep them. Just return them to us, we will decided to continue un- 

refund your money without question. § Could any conditions til Feb. 1st our offer 
be more fair than this? of a sterling silver More-Pay Coupon—Send Now 
Engineer’s Log Book Free name plate on every 4444444444 444444444 

We are sending this free to all engimeers who are interested in our indicator indicator case, with 


offer. This “log” makes it easy to keep records, fuel and oil used, when en- ’ 
. as) . 8, an § * rer’s am 0 ad- 
gine was started and stopped, loads carried, etc. There's a place for every- buy er’s name and ad 


thing you want to keep track of. Just fill out and mail the coupon and we'll dress engraved upon 
send you a copy absolutely FREE. it—if so requested. 


The Willis Planimeter, $12.50 Begin to earn more pay 


by mailing coupon now. 
$2.50 Down and $1.25 Monthly 


James L. Robertson & Sons 
76-78 Murray Street, New York City 


Power, No. 43. Send me a 
free copy of the Robertson 
Log Book and full details 
of the Robertson-Thompson In- 
dicator Outfit: offer. 

















FHHF++ H+ 4 4444 


FLFDLAF HOHE $4 O44 


4444444444444444444+ 
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Kirlin Corliss Valve Model 











EXACT SIZE. 


The best, simplest and most easily understood model ever gotten up to show the 
operation of the Corliss valve. 


It is not a toy. It is intended for engineers, students and others who are interested 


in the operation of the Corliss engine. 

The model shows the operation of the steam and exhaust valves at any point of 
the stroke. 

The events are properly timed and the valves are operated by a disk crank, the 
positions of which correspond with those of the crank pin. 

For the sake of compactness in the model, this crank is located at the middle of 
the cylinder. 

Made entirely of metal and is highly finished—mnaking it an ornament for any desk. 

It is not for sale. 

If it were the price would be $5.00. 

It can be obtained absolutely free. A few minutes’ talk will secure one. 

Complete illustrated instructions for setting Corliss valves are sent out with each 
model. 

The model may be obtained in any of the following ways: 

I. For two new subscriptions to POWER sent by a present subscriber. 

Il. A POWER subscriber's own renewal and one new subscription at the same 
time. ashlee 

III. One’s own new subscription to POWER and one other new subscription at 
the same time. 

IV. With a renewal of your subscription to POWER for three years at $2.00 per 
year. (Total $6.00.) 

V. With a new subscription to POWER for three years at $2.00 per year. (Total 
$6.00.) ; 

The supply is limited—hetter get yours now. 


505 Pearl St. POWE R New York 
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Boost 
Wages 


“Mutual help towards 
bis pay for good work,” 


is the motto of the 
Power League. 


Good idea, isn’t it? 


Join us and_ help 
spread it round 
among power plant 
men. 


About 2000 readers 


of Power have joined 
the League, already. 


Some of these men 
have saved money by 
using the member- 
ship privileges, too. 


Write a postal card 
request for informa- 
tion today. 


The Power League 


505 Pearl Street 
New York 
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AN INDICATOR 
If You Do 


and would like to know a plan 






‘which makes it easier to obtain 









one of these instruments than 
ever before send the coupon 
attached below so we can tell 
you about the “Trill Plan of 
Getting an Indicator.” 


Don’t miss this opportunity! 







Fill in and mail us this coupon 


right now before you forget. 


Trill Indicator Company, Corry, Pa. 
Gentlemen—You may send me your special Trill 


Plan of getting an indicator as advertised in Power, 
Feb 7, 1911. 


Home Address 


Firm Address 
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Forgings 





Wrenches are not wrenches simply because 
they seem to be alike. 


There are more ‘‘persnickety”’ things about 
drop-forged wrenches than a majority of 
men know. 


. . Se 2) e 
Williams <ws product incorporates : 


1. Chemically selected and physically 
tested steels. 


2. Designs that stand for greatest utility; 
proper opening-angles, contact faces and 
balances. 

3. Unsurpassed hardening—leaving tools 
tough but with hard wearing surfaces— 
cyanide hardening never resorted to. 

4. Selections of classes covering widest 
range of standard 
openings in least 
number of wrench- 
es. Get circular 14] 
and stop buying 
10 wrenches when 
you need but “Six.” 


5. The greatest 
line of drop-forged 
wrenches ever of- 
fered. Anything in 
size and weight for 
Bolts from } to 5” 
diameter. More 
than 40 different 
patterns and 1000 
assorted sizes. 


Get catalogue to 
start your Engine 
Room night on 
Wrenches. Correct 
kinds of s&s 
product will 

serve a life time. 


J. H. Williams 
& Co. 


Superior Drop-Forg- 
ings and Engine 
Room Wrenches 

No. 79 Richards St. 

Brooklyn, N. Y. 

























= | One Tool That Takes 
} The Place Of Many 


A combination of a number of devices, all of which are 
indispensable to every mechanic in his daily work, is 
what makes 


Johnson’s Patent 
Combination Rule 


so useful and handy to have around the plant. 

It is easily adjusted to any desired angle or beveb— 
and no matter how set will remain firm. 

It reads to one-half a degree. Fine measurement is 
considerably aided by Vernier Protractor. 

Finely finished and absolutely accurate. 

Illustrations give an idea of its range of usefulness. 

If your dealer does not carry them, send postal for 
details and prices. 




















E. P. Johnson 
Rule Mfg. Co. 


Chicago, Ill. 

















A Few Valuable Moments 


spent with the ‘Ad. Editor’ each week will 
interest, entertain and instruct. 

The ‘‘Ad. Editor’ knows something about 
modern publicity and preaches the gospel of 
truth and sincerity in advertising. 

He has a word to say this week on page 
65 about little power-plant leaks and their 
prevention. 











THIS SET OF (6) MOUND PACKING TOOLS 
BELONGS IN YOUR KIT 


and you can’t afford to be without it on the liberal terms we Offer. 

















cccccccseccess SEND THIS OOUPON.......-cccces 





Mounp Toot & SCRAPER Co., Seventh and Hickory Sts., St. Louis, Mo. 


Gentlemen:-Enclosed find one ($1.00) Dollar for which send me one set of 
(6) Mound Nickel Plated Packing Tools, price $2.25, and T hereby agree to 
remit balance, one dollar and twenty-five cents (1.25), within sixty days. 


TROD ccwcsinsces scaessnnsecanseesss DAGPOOR 000.0000 60000:00000800000008000 
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i i INVRRERUT | 
ave Your Stack from Corrosion! - 7] 7> 
it 5 HAN 
Steel smoke stacks require protection from the corrosion caused by acids, sulphurous en iN 
and other gases of combustion, rust, etc. If this protection is not provided, they soon ce a 
pit, rust, corrode and become weakened and worthless. Be! J -M ' 
It pays to avoid all this trouble by lining the stack with 4 VITRIBES 
te Se peat Es 
“de —. A 
= = <<) 5'8- 
- itripestos at a 
a a7 
Bm & L. “a= -Jd--T 
tack Lining PT 
| | 
: 1 1 
\ 
This lining, being made of the indestructible mineral Asbestos (vitrified), successfully withstands 
the attacks of acids, gases, excessive heat, rust, etc. 
It is only one-tenth the weight of fire brick. This means a less expensive foundation. 
It is but 2 inches thick, while most linings are 5 inches thick, so gives greater flue area. On a six- 
foot diameter stack this increase in flue area, due to the use of J-M Vitribestos, amounts to 15 per cent., 
and as the efficiency of a stack varies according to its area, an increase here means greater efficiency 
and a better draft. - 
It will pay you to look into this matter by writing our nearest Branch for our interesting booklet —- 
today. : 
_ — 
H. W HNS-MANVI SZ 
2 7 = > I —- “ 
hia c HH 
Manufacturers of Asbestos Ca ES B5 Asbestos Roolings, Vackings, Hy AH 
and Magnesia Products, ASE St . Electrical Supplies, Ete. Me i Tl “ 
Baltimore Cleveland London Minneapolis Pittsburg HITT 5 HH) | 
Boston Dallas Los Angeles New Orleans San Francisco De eee como tl 
Buffalo Detroit Milwaukee Philadelphia Seattle WT | 1 ae | 
Chicago Kansas City New York St. Louis AMI Hh] i}: | ! 
For Canada: THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED, bes tlie ta td 
Toronto, Ont., Montreal, Que., Winnipeg, Man., Vancouver, B. C. i AN | 
1337 Hi 






























We want every Stationary, Electrical, Central 
Station and Power Engineer to Examine this great 


work. We will place this wonderful 


CYCLOPEDIA of 


ENGINEERING 


in your home or office absolutely free of charge. 








Examination will prove to you, the value of this 
great work; how necessary it is to your success; that 
these books contain just that information which you 
are looking for, that will make you a bigger and 
broader man in your trade or profession. ‘Tohold 























| AMERICAN SCHOOL OF CORRESPONDENCE $8 CHICAGO, U. S. A. 



















<cHOOe 7, a bigger job with a bigger salary, to be recog- 
—— nized as an authority on Practical Steam and 
ce Power Engineering you must know every Power, 
detail, be familiar with every technical and theoretical point. This cyclopedia gives you just that necessary informa- thas 
tion in the most complete,. get-at-able form. ASC. 
These seven volumes contain 3,200 pages of the most thorough treatise on engineering ever published. The chapters on construction of boilers, o Please 


care and operation of steam, gas and oil engines, valve gears, power transmission, refrigeration, and management of dynamo-electric machinery are 
especially complete. The text is supplemented with hundreds of tull-page plates, photographs, diagrams, formulas, etc. Ihe books are beautifully 
bound in half red morocco; the titles stamped in 23-karat gold. 


THIS IS OUR LIBERAL SELLING PLAN 


send set 
Cyclopedia 
of Engineer- 
ing for 5 days’ 
free examination: 
also Technical 





The seven complete v es will be sent you, express prepaid, for 5 days’ free examination upon receipt of the coupon. If you find the books to be all , 
we say they gy an aa a decide to keep om pie us your initial payment of $2.00 within five days and th nu remit $2.00 every month until World for one year. 
ou have paid the special price of $18.80, The regular price is $36.00, If, after thoroughly examining the books, you do not see your way clear to keep will send $2.00 with- 
hem, notify us and we will send for them at our expense and the whole transaction will not cost you one cent, Think over this Liberal Selling Plan, RY 5 days and $2.00 a 
Ixu'tit worth while? Send the coupon today. month until T have paid 









IMPORTANT SUBJECTS COVERED 
Indicators—Valve Gears—The Steam Turbine—Compression and Absorption Refrigeration- 
Condensers—Navigation—Valve Motion—Air Brakes—Principles of Heat-—-Chemistry— 
Construction of Boilers—Calorimeters—Theory of Dynamo-Electric Machinery— Direct 
Current Dynamos— Direct Current Motors—Storage Batteries—The Lathe—The Planer— 
The Shaper—Systems of Warming—Furnace, Steam and Hot Water Heating. 





NY $18.80 or notify you and 
hold the books subject to 


your order, Title not to pass 


& 
ty untilfully paid. | Power 2-7-11. 
QR 
& 









: For a short time we will include as a monthly supplement. for one year, the TECHNICAL WORLD MAGA- Address 
ZINE. This is a regular $1.50 monthly, full of Twentieth Century Scientific Facts, written in popular form, lea it 
Also contains the latest discussions on timely topics in invention, discovery, industry, etc. Occupation 


Employer 
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Good-bye | | 
Wheelbarrows! 


One man with a Triplex Block on a trolley does 


more work ina day than three men with wheel- 
barrows. 








That’s one saving. 


Anda Triplex Block will outwear any number 
of wheelbarrows. ; 


That’s two savings. 

And those savings soon pay you back the whole 
cost of installation and then turn into dividends. 

Most people would call that a real investment ! 


ecepeetemecenteren ett ttt CO tO LITA COLE 


ae 


TRIPLEX | 16 Sizes: One quarter of a ton to forty tons. 
BLOCKS (| 300 Active Stocks ready for instant callall over the United States. 


The Book of Hoists tells much—for a postcard. 


The Yale & Towne Mfg. Co. 


; oe ‘ei ; Also Duplex Blocks, Differential Blocks and Electric Hoists. 





| sal : Makers of Yale Products 9g Murray St., New York 


5 Locks, Padlocks, Builders’ Hardware, Local Offices: 
Triplex Block on a Trolley for handling coal and ashes Door Checks and Chain 


f Chicago, Boston, 
: if C Hoists. Washington, San Francisco 
in a boiler room. Buckets of 500 lbs. capacity : eae i . eee agi ; 

are found most convenient. Canadian Warehouse: The Canadian Fairbanks Co., Ltd. Offices in all the large cities of Canada. 
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| ilkinson Safety Water Tube Boiler 
} 

t | ‘ 
Patented. : 

All flange steel construction—Great responsiveness to overload demands—Absolutely perfect. circulation—Special 
cleaning advantages— Minimum Setting space—Durability of parts—Equal expansion—Dry Steam—Economy. 
} The above features commend the Wilkinson Boiler to all steam users. Write for Bulletins Nos. 1451 and 1471. 
- Boi j 
oiler Department 
i 4 

| Oil Well Supply Company, OSWEGO, N.Y. : 
| Executive Office, Pittsburg, Pa. New York Office, 90 West Street 
; 
. 


